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Washington ,  Saturday,  June  13, 1964 


Title  21— FOOD  AND  DRUGS 

Chapter  I — Food  and  Drug  Adminis¬ 
tration,  Department  of  Health,  Edu¬ 
cation,  and  Welfare 

SUBCHAPTER  C — DRUGS 

TESTS  AND  METHODS  OF  ASSAY  AND 
CERTIFICATION  OF  ANTIBIOTIC 
DRUGS  SUBJECT  TO  DRUG  AMEND¬ 
MENTS  OF  1962 

Hie  Commissioner  of  Food  and  Drugs 
has  evaluated  the  views  and  comments 
received  in  response  to  the  notice  of  pro¬ 
posed  rule-making  published  in  the 
Federal  Register  of  May  2, 1963  (28  F.R. 
4411-4429,  inclusive) ,  and  has  concluded 
that  the  following  regulations  should 
issue  for  the  certification  of  those  anti¬ 
biotic  drugs  subject  to  the  Drug  Amend¬ 
ments  of  1962  (76  Stat.  785-787;  Public 
Law  87-781).  Therefore,  pursuant  to 
the  provisions  of  the  Federal  Food,  prug, 
and  Cosmetic  Act  (sec.  507,  59  Stat.  463, 
as  amended;  21  U.S.C.  357),  and  under 
the  authority  delegated  to  him  by  the 
Secretary  of  Health,  Education,  and 
Welfare  (21  CFR  2.90;  29  F.R.  471).  the 
following  amendments  are  ordered: 1 

PART  146— GENERAL  REGULATIONS 
FOR  THE  CERTIFICATION  OF  ANTI¬ 
BIOTIC  AND  ANTIBIOTIC- 
CONTAINING  DRUGS 

1.  Section  146.1  is  amended  as  follows: 

a.  By  revising  the  section  heading  to 
read: 

§  146.1  Definitions  and  interpretations 
applicable  to  all  certifiable  antibiotic 
drugs. 

b.  By  adding  to  paragraph  (a)  the 
following  new  subparagraphs: 

(8)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
canus,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  amphomycin. 

(9)  Each  of  the  antibiotic  substances 
Produced  by  the  growth  of  Streptomyces 
nodosus,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  amphotericin. 


1  Certain  portions  of  the  proposal  will  be 
covered  by  a  subsequent  order. 
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(10)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Bacillus 
polymyxa  var.  colistinus,  and  each  of 
the  same  substances  produced  by  any 
other  means,  is  a  kind  of  colistin. 

(11)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
orchidaceus,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  cycloserine. 

'  (12)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
erythreus,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  erythromycin. 

(13)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Bacillus 
brevis,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  gramicidin. 

(14)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Penicillium 
patulum  or  Penicillium  griseofulvum, 
and  each  of  the  same  substances  pro¬ 
duced  by  any  other  means,  is  a  kind  of 
griseofulvin. 

(15)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
kanamyceticus,  and  each  of  the  same 
substances  produced  by  any  other  means, 
is  a  kind  of  kanamycln. 

(16)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
fradiae,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  neomycin. 

(17)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
niveus  (known  also  as  Streptomyces 
spheroides) ,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means, 
is  a  kind  of  novobiocin. 

(18)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
noursei,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  nystatin. 

(19)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
antibioticus,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  oleandomycin. 

(20)  [Reserved] 

'  (21)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
rimosus,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  oxy tetracycline.  * 


(22)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
rimosus  var.  par omomy cinus ,  and  each 
of  the  same  substances  produced  by  any 
other  means,  is  a  kind  of  paromomycin. 

(23)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Bacillus  poly¬ 
myxa,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  polymyxin. 

(24)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Nocar dia 
lurida,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  ristocetin. 

(25)  Each  of  the  mixtures  of  anti¬ 
biotic  substances  produced  by  the  growth 
of  Bacillus  brevis,  and  each  of  the  same 
mixtures  of  substances  produced  by  any 
other  means,  is  a  kind  of  tyrothricin. 

(26)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
orientalis,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  vancomycin. 

(27)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
puniceus  or  Streptomyces  floridae  or 
Actinomyces  vlnaceus,  and  each  of  the 
same  substances  produced  by  any  other 
means,  is  a  kind  of  viomycin. 

c.  By  adding  to  paragraph  (b)  the  fol¬ 
lowing  new  subparagraphs : 

(16)  The  term  “amphomycin  master 
standard”  means  a  specific  lot  of  am¬ 
phomycin  designated  by  the  Commis¬ 
sioner  as  the  standard  of  comparison  in 
determining  the  potency  of  the  ampho¬ 
mycin  working  standard. 

(11)  The  term  “amphotericin  A 
master  standard”  means  a  specific  lot 
of  amphotericin  A  designated  by  the 
Commissioner  as  the  standard  of  com¬ 
parison  in  determining  the  potency  of 
the  amphotericin  A  working  standard. 
The  term  “amphotericin  B  master 
standard”  means  a  specific  lot  of  am¬ 
photericin  B  designated  by  the  Commis¬ 
sioner  as  the  standard  of  comparison  in 
determining  the  potency  of  the  ampho¬ 
tericin  B  working  standard. 

(12)  The  term  “colistin  master  stand¬ 
ard”  means  a  specific  lot  of  colistin  des¬ 
ignated  by  the  Commissioner  as  the 
standard  of  comparison  in  determining 
the  potency  of  the  colistin  working 
standard. 
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(13)  The  term  “colistlmethate  master 
standard”  means  a  specific  lot  of  colisti-  . 
methate  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  colistemethate 
working  standard. 

(14)  The  term  "cycloserine  master 
standard”  means  a  specific  lot  of  cyclo¬ 
serine  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  de¬ 
termining  the  potency  of  the  cycloserine 
working  standard. 

(15)  The  term  "erythromycin  master 
standard”  means  a  specific  lot  of  erythro¬ 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  de¬ 
termining  the  potency  of  the  erythro¬ 
mycin  working  standard. 

(16)  The  term  "gramicidin  master 
standard”  means  a  specific  lot  of  gram¬ 
icidin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  gramicidin 
working  standard. 

(17)  The  term  "grlseofulvln  master 
standard”  means  a  specific  lot  of  griseo- 
fulvin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  grlseofulvln 
working  standard. 

(18)  The  term  "kanamycin  master 
standard”  means  a  specific  lot  of  kana¬ 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  In  de¬ 
termining  the  potency  of  the  kanamycin 
working  standard. 

(19)  The  term  "neomycin  master 
standard”  means  a  specific  lot  of  neo¬ 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  In  de¬ 
termining  the  potency  of  the  neomycin 
working  standard. 

(20)  The  term  "novobiocin  master 
standard”  means  a  specific  lot  of  novo¬ 
biocin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  novobiocin 
working  standard. 

(21)  The  term  "nystatin  master 
standard”  means  a  specific  lot  of  nys¬ 
tatin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  de¬ 
termining  the  potency  of  the  nystatin 
working  standard. 

(22)  The  term  “oleandomycin  master 
standard”  means  a  specific  lot  of  ole¬ 
andomycin  designated  by  the  Commis¬ 
sioner  as  the  standard  of  comparison  in 
determining  the  potency  of  the  oleando¬ 
mycin  working  standard. 

(23)  The  term  “oxytetracycline  master 
standard”  means  a  specific  lot  of  oxy¬ 
tetracycline  designated  by  the  Commis¬ 
sioner  as  the  standard  of  comparison  in 
determining  the  potency  of  the  oxytetra¬ 
cycline  working  standard. 

•  (24)  The  term  "paromomycin  master 
standard”  means  a  specific  lot  of  par¬ 
omomycin  designated  by  the  Commis¬ 
sioner  as  the  standard  of  comparison  in 
determining  the  potency  of  the  paromo¬ 
mycin  working  standard. 

(25)  The  term  "polymyxin  B  master 
standard”  means  a  specific  lot  of  poly¬ 
myxin  B  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  polymyxin  B 
working  standard. 

(26)  The  term  “ristocetin  A  master 
standard”  means  a  specific  lot  of  risto¬ 


cetin  A  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  ristocetin  A 
working  standard.  The  term  "ristocetin 
B  master  standard”  means  a  specific  lot 
of  ristocetin  B  designated  by  the  Com¬ 
missioner  as  the  standard  of  comparison 
in  determining  the  potency  of  the  risto¬ 
cetin  B  working  standard. 

(27)  The  term  “vancomycin  master 
standard”  means  a  specific  lot  of  vanco¬ 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  vancomycin 
working  standard. 

(28)  The  term  “viomycin  master 
standard”  means  a  specific  lot  of  vio¬ 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  viomycin 
working  standard. 

2.  In  §  146.3  Certification,  paragraph 
(c)  1s  amended  by  changing  the  phrase 
“in  Parts  141a  to  141e  and  8  147.2  of  this 
chapter”  to  read  “issued  under  this 
chapter.” 

3.  The  introduction  to  8 146.10  is 
changed  to  read: 

8  146.10  Antibiotics  for  export. 

Drugs  containing  antibiotic  substances 
subject  to  certification  under  section  507 
of  the  act  and  intended  for  export  will 
be  certified  notwithstanding  failure  to 
meet  the  labeling  requirements  of  the 
applicable  monographs  if  the  labeling 
used  for  such  drugs  complies  with  the 
following  conditions: 

•  •  *  *  * 

4.  Section  146.12  Antibiotic  drugs  ex¬ 
empted  from  certification  requirements 
under  section  507X0  of  the  Federal  Food, 
Drug,  and  Cosmetic  Act  is  amended  in 
the  following  respects : 

a.  By  changing  the  first  sentence  of 
paragraph  (a)  to  read: 

(a)  Section  507(a)  of  the  Federal 
Food,  Drug,  and  Cosmetic  Act  directs 
the  Secretary  of  Health,  Education,  and 
Welfare  to  promulgate  regulations  to 
provide  for  the  certification  of  batches 
of  drugs  composed  wholly  or  partly  of 
any  kind  of  antibiotic  substance.  •  •  • 

b.  By  changing  the  item  "Antibiotics 
for  fish  diseases”  in  paragraph  (b)  (3)  to 
read: 

Antibiotics  for  diseases  of  fish  not  intended 
.  for  use  as  food. 

5.  Section  146.22  Exemptions  for  man¬ 
ufacturing  use  is  amended  by  changing 
paragraph  (a)  to  read: 

(a)  Except  as  provided  by  paragraphs 
(c)  and  (d)  of  this  section,  a  shipment 
or  other  delivery  of  any  certifiable  anti¬ 
biotic  drug  subject  to  the  regulations  in 
this  chapter  that  is  packed  in  containers 
of  not  less  than  10,000,000  units  of  peni¬ 
cillin  or  10  grams  each  of  one  of  the 
other  antibiotic  drugs  shall  be  exempt, 
during  the  time  of  introduction  into  and 
movement  in  interstate  commerce  and 
the  time  of  holding  in  the  establishment 
where  it  is  so  used,  from  the  require¬ 
ments  of  section  502(1)  of  the  act,  if 
it  conforms  to  the  standards  prescribed 
therefor  by  the  section  of  the  regulations 
in  this  chapter  which  is  specifically  ap¬ 
plicable  to  such  other  drug,  if  the  label 


of  each  container  bears  the  batch  mark 
of  the  drug,  the  number  of  units  or  grams 
per  package,  and  the  date  on  which  the 
latest  assay  of  the  drug  was  completed, 
and  if  the  person  who  introduced  each 
shipment  or  delivery  into  interstate  com¬ 
merce  holds  a  permit  from  the  Commis¬ 
sioner  authorizing  shipment  for  manu¬ 
facturing  use  in  such  establishment. 

6.  Section  146.24  is  amended  as  follows: 

a.  By  changing  the  section  heading 
and  the  introduction  to  the  section  to 
read: 

§  146.24  Antibiotic  powders  for  diag¬ 
nostic  use. 

Dry  powders  of  antibiotic  substances, 
with  or  without  suitable  buffer  sub¬ 
stances  and  diluents,  packaged  for  dis¬ 
pensing  and  intended  for  use  solely  in 
laboratory  procedures  in  connection  with 
the  diagnosis  or.  treatment  of  disease 
and  conspicuously  so  labeled  shall  be  ex¬ 
empt  from  the  certification  requirements 
of  sections  502(i)  and  507  of  the  act  if 
they  comply  with  all  the  following  con¬ 
ditions: 

b.  By  changing  paragraph  (a)  to  read: 

(a)  The  potency  and  moisture  con¬ 
tent  of  the  antibiotic  used  in  the  manu¬ 
facture  of  the  powder  and  the  moisture 
content  of  the  powder  comply  with  the 
standards  prescribed  for  the  antibiotic 
by  the  specific  regulations  issued  in  this 
chapter. 

7.  Section  146.25  Antibiotic  drugs  for 
use  in  medicated  animal  feed  *  *  *  is 
amended  by  changing  the  phrase  “regu¬ 
lations  in  this  chapter”  in  the  introduc¬ 
tion  to  the  section  to  read:  "regulations 
in  Parts  146a,  146b,  146c,  146d,  and  146e 
of  this  chapter”. 

8.  Title  21  is  amended  by  adding 
thereto  the  following  new  parts : 

PART  148— ANTIBIOTIC  DRUGS  SUB¬ 
JECT  TO  CERTIFICATION  UNDER 
THE  DRUG  AMENDMENTS  OF  1962 

Sec. 

148.1  Definitions  and  Interpretations. 

148.2  Packaging  requirements. 

1488  Labeling  requirements. 

148.4  Bequests  for  certification;  check  tests 

and  assays;  samples. 

148.5  Fees. 

Authority:  The  provisions  of  this  Part  148 
Issued  under  sec.  507, 69  Stat.  463,  as  amended 
76  Stat.  785, 786, 787;  21  UJ3.C-A.  357. 

§  148.1  Definitions  and  interpretations. 

The  definitions  and  interpretations  of 
terms  found  in  8  146.1  of  this  chapter 
apply  also  to  this  Part  148  and  to  Parts 
148a-148z  of  this  chapter. 

§  148.2  Packaging  requirements. 

Each  drug  described  in  Parts  148a  to 
148z,  inclusive,  of  this  chapter  shall  be 
packaged  in  immediate  containers  that 
comply  with  the  requirements  described 
in  Parts  146a  to  146e,  Inclusive,  of  this 
chapter  for  the  immediate  containers 
used  to  package  the  same  dosage  form 
unless  otherwise  required  for  the  drug 
by  specific  regulations. 

§  148.3  labeling  requirements. 

(a)  If  it  is  packaged  for  dispensing: 
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(1)  It  shall  be  labeled  in  accordance 
with  the  requirements  prescribed  by 
$  1.106(b)  of  this  chapter,  issued  under 
section  502(f)  of  the  act,  unless  the  reg¬ 
ulations  pertaining  to  such  drug  specifi¬ 
cally  exempt  it  from  such  requirements. 

(2)  Its  labeling  shall  bear  any  addi¬ 
tional  information  required  for  the  drug 
by  specific  regulations. 

(3)  Each  package  shall  bear  on  its 
outside  wrapper  or  container  and  the  im¬ 
mediate  container  an  expiration  date 
prescribed  for  the  drug  by  specific  regu¬ 
lations,  except  that  the  date  may  be  used 
that  is  18,  24,  30,  36,  42,  48,  54,  or  60 
months  after  the  month  during  which 
the  batch  was  certified  if  the  person  who 
requests  certification  has  submitted  to 
the  Commissioner  results  of  tests  and  as¬ 
says  showing  that  such  drug  as  prepared 
by  him  is  stable  for  such  period  of  time. 

If  the  manufacturer  or  repacker  of  the 
drug  has  been  exempted  from  the  certifi¬ 
cation  requirements,  such  date  shall  be 
the  number  of  months  after  the  month 
during  which  the  batch  was  last  assayed 
and  released  by  the  manufacturer  or  re¬ 
packer.  If  an  expiration  date  is  used 
that  is  longer  than  the  minimum  date 
provided  for  the  drug  by  specific  regula¬ 
tions,  it  may  be  used  only  if  the  manufac¬ 
turer  has  submitted  information  to  the 
Commissioner  adequate  to  prove  that  the 
drug  is  stable  for  such  time. 

(b)  If  it  is  packaged  solely  for  manu¬ 
facturing  use  or  for  repacking,  each 
package  shall  bear  on  its  outside  wrapper 
or  container  and  the  immediate  con¬ 
tainer,  the  following: 

(1)  The  number  of  units  or  micro- 
grams  of  activity  per  milligram  or  per 
gram,  and  the  number  of  grams  of  kilo¬ 
grams  in  the  immediate  container. 

(2)  The  batch  mark. 

(3)  The  statement  “Caution:  Federal 
law  prohibits  dispensing  without  pre¬ 
scription.” 

(4)  The  statement  “For  manufactur¬ 
ing  use,”  “For  repacking,”  or  "For  manu¬ 
facturing  use  or  repacking,”  and,  if  it  is 
not  sterile,  the  statement  “nonsterile.” 

(5)  The  required  expiration  date. 

§  148.4  Requests  for  certification ;  check 
tests  and  assays;  samples. 

In  addition  to  complying  with  the  re¬ 
quirements  of  §  146.2  of  this  chapter,  a 
person  who  requests  certification  or 
check  tests  and  assays  of  a  batch  shall 
submit  with  his  request  the  following 
information  and  samples: 

(1)  The  batch  mark  of  the  drug. 

(2)  The  quantity  of  each  ingredient 
used  in  making  the  batch. 

(3)  The  size  of  the  batch,  including 
the  number  of  containers  of  each  size 
in  the  batch. 

(4)  The  date  of  the  latest  assay  of  the 
batch. 

(5)  The  results  of  tests  and  assays 
made  by  or  for  him  on  the  batch  as  re¬ 
quired  for  the  drug  by  specific  regu¬ 
lations. 

(6)  The  batch  mark(s)  of  the  anti¬ 
biotic  (s)  used  in  making  the  batch. 

(7)  Unless  previously  submitted,  the 
results  of  tests  and  assays  made  by  or 
lor  him  on  the  antibiotic(s)  used  in 
making  the  batch  as  required  by  spe- 
°ific  regulations. 


(8)  The  number  of  accurately  repre¬ 
sentative  samples  that  are  required  for 
the  batch  by  specific  regulations :  In  the 
case  of  drugs  such  as  dry  powders,  solu¬ 
tions,  ointments,  and  suspensions,  the 
sample  shall  be  collected  by  taking  single 
immediate  containers,  before  or  after 
labeling,  at  such  intervals  throughout 
the  entire  time  of  packaging  the  batch 
that  the  quantities  packaged  during  the 
intervals  are  approximately  equal.  In 
no  case,  however,  shall  more  than  5,000 
immediate  containers  have  been  pack¬ 
aged  during  each  such  interval  of  sam¬ 
pling,  except  for  a  sample  collected  for 
sterility  testing.  In  the  case  of  drugs 
such  as  tablets  or  other  such  unit  dosage 
forms,  the  sample  shall  be  collected  by 
taking  single  tablets  at  such  intervals 
throughout  the  entiffe  time  of  tableting 
the  batch  that  the  quantities  tableted 
during  the  intervals  are  approximately 
equal.  In  no  case,  however,  shall  more 
than  5,000  tablets  have  been  tableted 
during  each  interval  of  sampling,  ex¬ 
cept  for  a  sample  collected  for  time  of 
disintegration.  If  the  person  who  pack¬ 
ages  the  tablets  into  dispensing-size  con¬ 
tainers  is  not  the  manufacturer,  such 
sample  shall  be  collected  throughout 
the  entire  time  of  packaging  the  batch 
into  such  containers. 

(9)  Unless  previously  submitted,  the 
number  of  accurately  representative 
samples  that  are  required  for  the  anti¬ 
biotic  (s)  used  in  making  the  batch  by  the 
regulations  specifically  relating  to  such 
drug. 

(10)  In  connection  with  contemplated 
requests  for  certification  of  repacked 
batches  or  batches  of  another  drug  in 
the  manufacture  of  which  it  is  to 
be  used,  the  manufacturer  of  a  batch 
which  is  to  be  so  repackaged  or  used 
may  request  the  Commissioner  to  make 
check  tests  and  assays  on  a  representa¬ 
tive  sample  of  such  batch.  From  the 
information  submitted  may  be  omitted 
results  of  tests  and  assays  not  required 
for  the  batch  when  used  in  such  other 
drug.  The  Commissioner  shall  report  to 
such  manufacturer  results  of  such  check 
tests  and  assays  as  are  so  requested. 

§  148.5  Fees. 

The  fee  for  the  services  rendered  with 
respect  to  each  batch  certified  under 
the  regulations  in  Parts  148a^l48z,  in¬ 
clusive,  of  this  chapter  shall  accompany 
the  request  for  certification,  or  the  re¬ 
quest  for  check  tests  and  assays,  unless 
such  fee  is  covered  by  an  advance  de¬ 
posit  maintained  in  accordance  with 
§  146.8(d)  of  this  chapter.  Such  fee 
shall  be  that  required  for  the  drug  by 
the  specific  regulations,  plus  an  addi¬ 
tional  30  percent  of  whatever  that  fee 
may  be.  Also,  if  the  Commissioner  con¬ 
siders  that  investigations  other  than 
examination  of  such  samples  are  neces¬ 
sary  to  determine  whether  or  not  such 
batch  complies  with  the  requirements  of 
§  148.3  of  this  chapter  for  the  issuance  of 
a  certificate,  the  fee  shall  include  the 
cost  of  such  investigations. 

PART  148o — AMPHOMYC1N 

Sec. 

148a.l  Calcium  amphomycln. 

148a. 2  Calcium  amphomycln-neomycin  sul¬ 
fate-hydrocortisone  acetate  cream. 


AuTHoaxrr:  The  provision*  of  this  Part 
148a  Issued  under  sec.  507,  50  Stat.  463  as 
amended;  21  U.S.C.  857. 

§  148a.  1  Calcium  amphomycln. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Calcium  amphomycin 
is  the  calcium  salt  of  amphomycin.  It 
is  so  purified  and  dried  that: 

(1)  Its  potency  is  not  less  than  868 
micrograms  of  amphomycin  per  milli¬ 
gram. 

(ii)  Its  moisture  content  is  not  more 
than  10  percent. 

(iii)  Its  pH  in  a  2  percent  aqueous  sus¬ 
pension  is  not  less  than  6.0  and  not  more 
than  7.5. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  moisture,  and  pH. 

(ii)  Samples  required  on  the  batch: 
10  packages,  each  containing  approxi¬ 
mately  300  milligrams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  sample  submitted  in 
accordance  with  subparagraph  (3)  (ii)  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Cylinders  (.cups).  Use 
cylinders  described  in  8  141a.l  of  this 
chapter. 

(ii)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  prescribed 
by  the  U.SP.  or  N.F. 

(a)  Make  nutrient  agar  for  the  base 
layer  as  follows: 

Peptone _ 1 - — -  6.0  gm. 

Yeast  extract _ 3.0  gm. 

Beef  extract _  1.5  gm. 

Agar _ 15.0  gm. 

Distilled  water,  q* _  1,000.0  ml. 

pH  7.0  after  sterilization. 

(b)  Make  nutrient  agar  for  the  seed 
layer  as  follows: 


Peptone _ 6.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _ -  8.0  gm. 

Beef  extract _  1.5  gm. 

Dextrose _  1.0  gm. 

Agar _ 15.0  gm. 

Distilled  water,  qz _  1,000.0  ml. 

pH  7.0  after  sterilization. 


In  lieu  of  preparing  the  media  from  the 
individual  ingredients  specified  in  sub¬ 
sections  (a)  and  (b)  of  this  subdivision, 
they  may  be  made  from  a  dehydrated 
mixture  which,  when  reconstituted  with 
distilled  water,  has  the  same  composi¬ 
tion  as  suqh  media.  Minor  modification 
of  the  individual  ingredients  specified  in 
this  subdivision  are  permissible  if  the 
resulting  media  possess  growth-pro¬ 
moting  properties  at  least  equal  to  the 
media  described. 

(iii)  Preparation  of  suspension.  The 
test  organism  is  micrococcus  flaws 
(ATCC  14452) .  Maintain  this  organism 
on  slants  of  nutrient  agar  prepared  as 
described  in  subdivision  (11)  (b)  of  this 
subparagraph  and  to  which  has  been 
added  1  milligram  of  neomycin  sulfate 
per  milliliter  of  agar.  Wash  the  or¬ 
ganism  from  the  agar  slant  with  3  milli- 
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liters  of  sterile  UJSP.  saline  TJS.  onto 
a  large  agar  surface  such  as  that  pro¬ 
vided  by  a  Roux  bottle  containing  300 
milliliters  of  the  same  type  of  agar  used 
for  the  slants.  Spread  the  suspension 
of  organisms  over  the  entire  agar  sur¬ 
face  with  the  aid  of  sterile  glass  beads. 
Incubate  for  24  hours  at  32°  C.  to  35°  C.t 
and  then  wash  the  resulting  growth  from 
the  agar  surface  with  50  milliliters  of 
sterile  U.SP.  saline  TJ3.  If  an  aliquot 
of  this  bulk  suspension,  when  diluted 
1:35  in  the  saline  solution,  gives  25  per¬ 
cent  light  transmission  in  a  suitable 
photoelectric  colorimeter  with  a  580- 
millimicron  filter  and  a  test  tube  with 
an  inside  diameter  of  13  millimeters  as 
an  absorption  cell,  the  bulk  suspension 
is  satisfactory  for  use.  It  may  be  neces¬ 
sary  to  adjust  the  bulk  suspension  by  di¬ 
lution,  so  that  an  aliquot  of  the  adjusted 
suspension  diluted  1:35  gives  25  percent 
light  transmission.  The  adjusted  bulk 
suspension,  and  not  the  1:35  dilution  of 
it,  is  used  in  preparing  the  seed  layer. 
Incubate  seeded  plates  to  determine  the 
quantity  of  the  adjusted  bulk  suspension 
(usually  0.5  millimeter)  that  should  be 
added  to  each  100  milliliters  of  agar  to 
give  zones  of  inhibition  of  appropriate 
size. 

(iv)  Preparation  of  plates.  Add  21 
milliliters  of  the  base  layer  agar  pre¬ 
pared  as  directed  in  subdivision  (ii)  (a) 
of  this  subparagraph  to  each  Petri  dish 
(20  millimeters  x  100  millimeters) .  Dis¬ 
tribute  the  agar  evenly  in  the  plates, 
cover  with  porcelain  covers  glazed  on 
the  outside,  and  allow  it  to  harden.  *  Use 
the  plates  the  same  day  they  are  pre¬ 
pared.  Add  the  predetermined  aliquot  of 
the  adjusted  bulk  suspension  to  the  agar 
described  in  subdivision  (ii)  (b)  of  this 
subparagraph  which  has  been  melted  and 
cooled  to  48°  C.  Mix  the  seeded  agar 
thoroughly  and  add  4  milliliters  to  each 
of  the  plates  containing  21  milliliters  of 
the  uninoculated  agar  described  in  subdi¬ 
vision  (ii)  (a)  of  this  subparagraph. 
Tilt  the  plates  to  spread  the  agar  evenly 
over  the  surface.  Place  six  cylinders  on 
the  inoculated  agar  surface  so  that  they 
are  at  approximately  60°  intervals  on 
2.8-centimeter  radius. 

(v)  Working  standard.  Dry  an  appro¬ 
priate  amount  of  the  working  standard 
for  3  hours  at  60°  C.  and  a  pressure  of  5 
millimeters  of  mercury  or  less.  De¬ 
termine  the  dry  weight  and  dissolve  the 
dried  standard  in  sufficient  0.1M  potas¬ 
sium  phosphate  buffer,  pH  8.0,  to  give 
a  stock  standard  solution  of  100  micro¬ 
grams  per  milliliter.  This  should  be  al¬ 
lowed  to  stand  overnight  at  room  tem¬ 
perature  in  order  to  allow  complete  so¬ 
lution  to  take  place.  Store  this  stock 
standard  solution  in  a  refrigerator,  and 
use  for  no  longer  than  14  days. 

(vi)  Standard  curve.  Prepare  the 
daily  standard  curve  by  further  diluting 
the  100  microgram  per  milliliter  stock 
standard  solution  in  sufficient  0.1M  po¬ 
tassium  phosphate  buffer,  pH  8,  to  obtain 
concentrations  of  6.4,  8.0,  10.0,  12.5  and 
15.6  micrograms  per  milliliter.  A  total 
of  12  plates  is  used  in  the  preparation 
of  the  standard  curve,  three  plates  for 
each  solution  except  the  10.0  micrograms 
per  milliliter  solution.  The  latter  con¬ 
centration  is  used  as  the  reference  point 


and  is  included  on  each  plate.  On  each 
of  three  plates  fill  three  cylinders  with 
the  10.0  micrograms  per  milliliter  stand¬ 
ard  and  the  other  three  cylinders  with 
the  concentration  under  test.  Thus, 
there  will  be  thirty-six  10.0-microgram 
determinations  and  nine  determinations 
for  each  of  the  other  points  on  the  curve. 
After  the  plates  have  incubated,  read  the 
diameters  of  the  circles  of  inhibition. 
Average  the  readings  of  the  10.0  micro¬ 
grams  per  milliliter  concentration  and 
the  readings  of  the  point  tested  for  each 
set  of  three  plates  and  average  also  all 
36  readings  of  the  10.0  micrograms  per 
milliliter  concentration.  The  average  of 
the  36  readings  of  the  10.0  micrograms 
per  milliliter  concentration  is  the  correc¬ 
tion  point  for  the  curve.  Correct  the 
average  value  obtained  for  each  point  to 
the  figure  it  would  be  if  the  10.0  micro-  - 
grams  per  milliliter  reading  for  that  set 
of  three  plates  were  the  same  as  the  cor¬ 
rection  point.  Thus,  if  in  correcting  the 
8.0-microgram  concentration  the  average 
reading  of  the  36  readings  of  the  10.0 
micrograms  per  milliliter  concentration 
is  16.5  millimeters  and  the  average  of  the 
10.0  micrograms  per  milliliter  concentra¬ 
tion  of  this  set  of  three  plates  is  16.3  mil¬ 
limeters,  the  correction  is  +0.2  milli¬ 
meter.  If  the  average  readings  of  the  8.0 
micrograms  per  milliliter  concentration 
of  these  same  three  plates  is  15.9  milli¬ 
meters,  the  corrected  value  is  then  16.1 
millimeters.  Plot  these  corrected  values, 
including  the  average  of  the  10.0  micro¬ 
grams  per  milliliter  concentration,  on  2- 
cycle  semilog  paper  using  the  concentra¬ 
tion  in  micrograms  per  milliliter  as  the 
ordinate  (the  logarithmic  scale)  and  the 
diameter  of  the  zone  of  inhibition  as  the 
abscissa.  Draw  the  standard  curve 
through  these  points,  either  by  inspection 
or  by  means  of  the  following  equations: 

8a+2b+c— e 

L~ - 5 - * 

3e+2 d+c—a 

H - - - - 

where: 

L— Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H — Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings 
at  the  10.0  micrograms  per  milliliter 
standard; 

a,  b,  d,  e= Corrected  average  values  for  the 
6.4,  8.0, 12.6,  and  16.6  micrograms  per 
milliliter  standard  solutions,  respec¬ 
tively. 

Plot  the  values  obtained  for  L  and  H 
and  connect  with  a  straight  line. 

(vii)  Preparation  of  sample.  Dissolve 
the  sample  to  be  tested  in  sufficient  0.1M 
potassium  phosphate  buffer,  pH  8.0,  to 
make  a  convenient  stock  solution.  Fur¬ 
ther  dilute  in  buffer  to  a  final  concentra¬ 
tion  of  10.0  micrograms  per  milliliter 
(estimated) . 

(viii)  Plate  assay.  Use  three  plates 
for  each  sample.  Fill  three  cylinders  on 
each  plate  with  the  10.0  micrograms  per 
milliliter  standard  and  three  cylinders 
with  the  10.0  micrograms  per  milliliter 
(estimated)  sample,  alternating  stand¬ 
ard  and  sample.  Incubate  the  plates  for 
16  hours  to  18  hours  at  32°  C.  to  35°  C., 
and  measure  the  diameter  of  each  circle 


of  inhibition.  Average  the  zone  readings 
of  the  standard  and  average  the  zone 
readings  of  the  sample  on  the  three 
plates  used.  If  the  sample  gives  a  larger 
average  zone  size  than  the  average  of 
the  standard,  add  the  difference  between 
than  to  the  10.0-microgram  zone  size  of 
the  standard  curve.  If  the  average  sam¬ 
ple  value  is  lower  than  the  standard 
value,  subtract  the  difference  between 
them  from  the  10.0-microgram  value  on 
the  curve.  From  the  curve,  read  the 
potencies  corresponding  to  these  cor¬ 
rected  values. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(3)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  sus¬ 
pension  prepared  by  adding  20  milligrams 
per  milliliter. 

§  148a. 2  Calcium  amphomycin-neomy- 
cin  sulfate-hydrocortisone  acetate 
cream. 

(a)  Requirements  for  certification— 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Calcium  amphomycin- 
neomycin  sulfate-hydrocortisone  acetate 
cream  is  calcium  amphomycin,  neomycin 
sulfate,  and  hydrocortisone  acetate  in  a 
suitable  and  harmless  water-soluble 
cream  base  containing  suitable  buffers, 
emulsifiers,  and  preservatives.  Each 
gram  contains  5  milligrams  of  amphomy¬ 
cin,  3.3  milligrams  of  neomycin,  and  10 
milligrams  of  hydrocortisone  acetate. 
The  calcium  amphomycin  used  in  making 
the  cream  conforms  to  the  standards  pre¬ 
scribed  by  §  148a.l  (a)  (1) .  The  neomycin 
sulfate  used  conforms  to  the  standards 
prescribed  by  S  1481.1  (a)  (1)  (i) ,  (v) ,  (vi), 
and  (vii)  of  this  chapter.  Each  other 
substance  used,  if  its  name  is  recognized 
in  the  U.SP.  or  NF.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in  ac¬ 
cordance  with  the  requirements  of 
§  148.3  of  this  chapter. '  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall  con¬ 
tain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  calcium  amphomycin  used  in 
making  the  batch  for  potency,  moisture, 
and  pH. 

(b)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  and  identity. 

(c)  The  batch  for  amphomycin  po¬ 
tency  and  neomycin  sulfate  potency. 

(ii)  Samples  required: 

(a)  Calcium  amphomycin  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  300  milligrams. 

(b)  Neomycin  sulfate  used  in  making 
the  batch;  10  packages,  each  containing 
approximately  300  milligrams. 

(c)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  samples  submitted  in 
accordance  with  subparagraph  (3)  (ii) 
(a),  (b),  and  (d)  of  this  paragraph; 
$5.00  for  each  immediate  container  in 
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the  sample  submitted  in  accordance  with 
subparagraph  (3>(ii)(c>  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Amphomycin  content.  Proceed  as  di¬ 
rected  in  $  148a.l(b)  (1) .  except  in  lieu  of 
the  directions  in  S  148a.l(b)  (1)  (vii) ,  pre¬ 
pare  the  sample  as  follows:  Accurately 
weigh  approximately  2  grams,  and  place 
in  a  blending  jar  containing  1.0  milliliter 
of  polysorbate  80  and  sufficient  O.lAf 
potassium  phosphate  buffer,  pH  8.0,  to 
give  a  final  volume  of  200  milliliters. 
Using  a  high-speed  blender,  blend  the 
mixture  for  2  minutes  and  then  make  the 
proper  estimated  dilutions  using  O.lAf 
potassium  phosphate  buffer,  pH  8.0.  Its 
content  of  amphomycin  is  satisfactory  if 
it  contains  not  less  than  90  percent  and 
not  more  than  140  percent  of  the  num¬ 
ber  of  milligrams  of  amphomycin  per 
gram  that  it  is  represented  to  contain. 

(2)  Neomycin  content.  Blend  the 
sample  as  described  in  subparagraph  (1) 
of  this  paragraph  and,  making  the 
proper  estimated  dilutions  in  pH  8.0 
buffer,  proceed  as  directed  in  §  1481.1(b) 

(1)  of  this  chapter.  Its  content  of  neo¬ 
mycin  is  satisfactory  if  it  contains  not 
less  than  90  percent  and  not  more  than 
130  percent  of  the  number  of  milligrams 
of  neomycin  per  gram  that  it  is  repre¬ 
sented  to  contain. 

PART  1 48b— AMPHOTERICIN 

Sec. 

148b.l  Amphotericin  B. 

148b.2  Amphotericin  B  intravenous. 

Autho&itt  :  The  provisions  of  this  Part 
148b  issued  under  sec.  507,  59  Stat.  463,  as 
amended  76  Stat.  785,  786,  787;  21  U.S.C.A. 
857. 

§  148b.  1  Amphotericin  B. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Amphotericin  B  is  a 
yellow  to  golden-orange  powder.  It  is 
insoluble  in  water  at  pH.  6.0  to  7.0,  an¬ 
hydrous  alcohols,  esters,  ethers,  ben¬ 
zene,  and  toluene.  It  is  soluble  in  di¬ 
methyl  formamide  and  dimethyl  sulfox¬ 
ide.  It  is  so  purified  and  dried  that: 

(1)  Its  potency  is  not  less  than  750 
micrograms  of  amphotericin  B  per  milli¬ 
gram  on  an  anhydrous  basis. 

(ii)  It  contains  not  more  than  15  per¬ 
cent  of  amphotericin  A. 

(iii)  It  is  nontoxic. 

(iv)  Its  moisture  content  is  not  more 
than  5.0  percent. 

(v)  Its  pH  in  a  3  percent  aqueous  sus¬ 
pension  is  not  less  than  6.0  and  not  more 
than  8.0. 

(vi)  It  contains  not  more  than  3.0 
percent  residue  on  ignition. 

(vii)  It  exhibits  absorption  maxima  at 
362,  381,  and  405  millimicrons  when  dis¬ 
solved  in  dimethyl  sulfoxide  and  diluted 
with  absolute  methyl  alcohol. 

(2)  Labeling.  In  addition  to  the  la¬ 
beling  prescribed  by  §  148.3(b)  of  this 
chapter,  each  package  shall  bear  on  its 
label  the  statements  “Store  below  10* 
C.”  and  “Protect  from  light  and  mois¬ 
ture”  its  expiration  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 


(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  amphotericin  A  con¬ 
tent,  toxicity,  moisture,  pH,  residue  on 
ignition,  and  identity. 

(U)  Samples  required  on  the  batch: 
10  packages,  each  containing  not  less 
than  500  milligrams. 

(4)  Fees.  $4.00  for  each  package  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (I) 
Potency — (i)  Plate  assay — (a)  Cylinders 
(cups) .  Use  cylinders  described  in 
§  141a. 1  of  this  chapter. 

(b)  Culture  media.  Use  ingredients 
that  conform  to  the  standards,  If  any, 
prescribed  by  the  UJ3.P.  or  N.F. 

( 1 )  Make  nutrient  agar  for  preparing 
the  inoculated  agar  plates  as  follows: 


Peptone _ — - -  9. 4  gm. 

Yeast  extract. _  4.  7  gm. 

Beef  extract - -  2. 4  gm. 

Sodium  chloride _ 10. 0  gm. 

Dextrose  _ _ _ _  10. 0  gm. 

Agar  _ 23. 6  gm. 

Distilled  water,  qji _  1, 000. 0  ml. 

pH  6.0  to  6.2  after  sterilization. 

(2)  Make  nutrient  agar  for  carrying 
the  organism  as  follows: 

Peptone _ -  6. 0  gm. 

Pancreatic  digest  of  casein _  4. 0  gm. 

Yeast  extract  _ _ _  3. 0  gm. 

Beef  extract  _  1. 5  gm. 

Dextrose  _  1. 0  gm. 

Agar  _  15. 0  gm. 

Distilled  water,  qs _  1,000.0  ml. 

pH  6.5  to  6.6  after  sterilization. 

(3)  Make  nutrient  broth  for  preparing 
an  inoculum  of  the  test  organism: 

Peptone _ 10. 0  gm. 

Dextrose  _ 20. 0  gm. 

Distilled  water,  qjs _  1, 000. 0  ml. 


pH  5.6  to  5.7  after  sterilization. 

In  lieu  of  preparing  the  media  from  the 
individual  ingredients  as  specified,  they 
may  be  prepared  from  a  dehydrated  mix¬ 
ture  which,  when  reconstituted  with  dis¬ 
tilled  water,  has  the  same  composition  as 
such  media.  Minor  modifications  of  the 
specified  individual  ingredients  are  per¬ 
missible  if  the  resulting  media  possess 
growth-promoting  properties  at  least 
equal  to  the  media  described. 

(c)  Working  standard.  Dry  approxi¬ 
mately  30  milligrams  of  the  amphotericin 
B  working  standard  for  3  hours  at  60*  C. 
and  a  pressure  of  5  millimeters  or  less. 
Determine  the  dry  weight,  and  dissolve 
the  dried  standard  in  sufficient  dimethyl 
sulfoxide  to  give  a  stock  solution  contain¬ 
ing  1,000  micrograms  of  amphotericin  B 
per  milliliter.  This  solution  should  be 
used  for  1  day  only. 

(d)  Preparation  of  sample.  Dissolve 
the  sample  in  sufficient  dimethyl  sulfox¬ 
ide  to  give  a  convenient  stock  solution. 
Further  dilute  with  dimethyl  sulfox¬ 
ide  to  a  concentration  of  20  micrograms 
of  amphotericin  B  per  milliliter  (esti¬ 
mated)  .  Remove  an  aliquot  and  dilute 
to  a  concentration  of  1.0  microgram  of 
amphotericin  B  per  milliliter  (estimated) 
using  0.2AT  potassium  phosphate  buffer, 
pH  10.5  (dipotassium  phosphate,  35 
grams;  10N  sodium  hydroxide,  2  milli¬ 
liters).  Make  to  1  liter,  using  distilled 
water. 

(e)  Test  organism.  The  .test  organism 
is  Saccharomyces  cerevlslae  (ATCC  9763 
or  ATCC  2601  no  vitamin  requirement). 


which  is  maintained  on  slants  of  agar 
described  in  subsection  (b)  (2)  of  this 
subdivision  and  transferred  once  a  week. 
After  transfer,  the  culture  is  incubated  at 
37*  C.  for  24  hours  and  then  kept  refrig¬ 
erated.  Prepare  the  organism  suspen¬ 
sion  by  either  of  the  following  methods: 

(1)  Inoculate  100  milliliters  of  the 
broth  medium  described  under  subsec¬ 
tion  (b)  (3)  of  this  subdivision  with  a 
loopful  of  growth  from  the  agar  slant. 
Incubate  the  broth  for  16  hours  to  18 
hours  at  37*  C.  This  broth  culture  may 
be  used  for  several  weeks  if  kept  refrig¬ 
erated. 

(2)  Wash  the  organism  from  the  agar 
slant  with  3  milliliters  of  sterile  distilled  • 
water  onto  a  large  agar  surface  such  as 
that  provided  by  a  Roux  bottle  contain¬ 
ing  300  milliliters  of  the  agar  described 
in  subsection  (b)  (2)  of  this  subdivision. 
Spread  the  suspension  of  organisms  over 
the  entire  agar  surface  with  the  aid  of 
sterile  glass  beads.  Incubate  for  24  hours 
at  37*  C.,  and  then  wash  the  resulting 
growth  from  the  agar  surface  with  about 
30  milliliters  of  sterile  distilled  water. 
This  suspension  may  be  used  for  several 
weeks  if  kept  refrigerated.  Dilute  an 
aliquot  of  the  bulk  suspension  1:45  with 
sterile  distilled  water  and  measure  its 
light  transmission  in  a  suitable  photo¬ 
electric  colorimeter  with  a  580-milli¬ 
micron  filter  and  a  test  tube  with  an 
inside  diameter  of  13  millimeters,  as  an 
absorption  cell.  The  bulk  suspension  is 
ready  for  use  when  an  aliquot  diluted 
1:45  gives  alight  transmission  of  25  per¬ 
cent.  If  necessary,  adjust  the  bulk  sus¬ 
pension  by  dilution  until  an  aliquot  di¬ 
luted  1:45  gives  25  percent  light  trans¬ 
mission.  At  the  time  of  inoculation  di¬ 
lute  the  adjusted  bulk  suspension  1:10 
with  sterile  distilled  water.  Employ  test 
plates  to  determine  the  quantity  of  this 
diluted  suspension  (usually  about  0.7 
milliliter)  that  should  be  added  to  each 
100  milliliters  of  agar  to  give  clear  in¬ 
hibitory  zones  of  appropriate  size.  If  the 
broth  culture  is  used,  employ  test  plates 
similarly  (usually  about  2.5  milliliters  per 
100  milliliters  of  agar) . 

(/)  Preparation  of  plates.  Melt  a  suf¬ 
ficient  amount  of  the  agar  described  in 
subsection  (b)(1)  of  this  subdivision, 
cool  to  48*  C.,  add  the  proper  amount  of 
the  test  organism  as  described  in  subsec¬ 
tion  (e)  of  this  subdivision,  and  mix 
thoroughly.  Add  8  milliliters  of  this  in¬ 
oculated  agar  to  each  Petri  dish  (100 
millimeters  x  20  millimeters,  with  fiat 
bottom).  Distribute  the  agar  evenly  in 
the  plates,  cover  with  porcelain  covers 
glazed  on  the  outside,'  and  allow  to 
harden.  After  the  agar  has  hardened, 
place  6  cylinders  on  the  agar  surface  so 
that  they  are  at  approximately  60°  inter¬ 
vals  on  a  2.8-centimeter  radius. 

(fir)  Standard  curve.  Dilute  aliquots 
of  the  working  stock  solution  with  di¬ 
methyl  sulfoxide  to  give  concentrations 
of  40.0,  28.4,  20.0,  14.2,  and  10.0  micro¬ 
grams  per  milliliter,  respectively.  Dilute 
one  volume  of  each  of  these  solutions  with 
19  volumes  of  0.2M  potassium  phosphate 
buffer,  pH  10.5,  to  give  final  concentra¬ 
tions  of  2.0, 1.42, 1.0,  0.71,  and  0.5  micro¬ 
gram  per  milliliter.  A  total  of  12  plates 
is  used  in  the  preparation  of  the  stand¬ 
ard  curve,  three  plates  for  each  solution, 
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except  the  1.0  microgram  per  milliliter 
solution-  The  latter  concentration  is 
used  as  the  reference  point  and  is  in¬ 
cluded  on  each  plate.  On  each  of  the 
three  plates  fill  three  cylinders  with  the 
1.0  microgram  per  milliliter  standard  and 
the  other  three  cylinders  with  the  con¬ 
centration  of  the  standard  concentra¬ 
tion  under  test.  Thus,  there  will  be 
thirty-six  1.0-microgram  determinations 
and  nine  determinations  for  each  of  the 
other  concentrations  on  the  curve.  In¬ 
cubate  the  plates  for  16  hours  to  18  hours 
at  37°  C.,  and  measure  the  diameter  of 
each  zone  of  inhibition.  Average  the 
readings  of  the  1.0  microgram  per  milli¬ 
liter  concentration  and  the  readings  of 
the  concentration  tested  for  each  set  of 
three  plates,  and  average  also  all  36 
readings  of  the  1.0  microgram  per  mil¬ 
liliter  concentration.  The  average  of  the 
36  readings  of  the  1.0  microgram  per 
milliliter  concentration  is  the  correction 
point  for  the  curve.  Correct  the  aver¬ 
age  value  obtained  for  each  point  to  the 
figure  it  would  be  if  the  1.0  microgram 
per  milliliter  reading  for  that  set  of 
three  plates  were  the  same  as  the  cor¬ 
rection  point.  Thus,  if  in  correcting  the 
0.71  microgram  per  milliliter  concentra¬ 
tion  the  average  of  the  36  readings  of 
the  1.0  microgram  per  milliliter  con¬ 
centration  is  16.0  millimeters  and  the 
average  of  the  1.0  microgram  per  milli¬ 
liter  concentration  of  this  set  of  three 
plates  is  15.8  millimeters,  the  correction 
is  +0.2  millimeter.  If  the  average  read¬ 
ing  of  the  0.71  microgram  per  milliliter 
-concentration  of  these  same  three  plates 


gives  a  larger  zone  size  than  the  average 
of  the  standard,  add  the  difference  be¬ 
tween  them  to  the  IX)  microgram  per 
milliliter  zone  on  the  standard  curve. 
If  the  average  value  is  lower  than  the 
standard  value,  subtract  the  difference 
between  them  from  the  1.0  microgram 
per  milliliter  value  on  the  curve.  From 
the  curves  read  the  potencies  corre¬ 
sponding  to  these  corrected  values  of 
zone  sizes. 

(ii)  Turbidimetric  assay — (a)  Culture 
media.  Use  ingredients  that  conform  to 
the  standards,  if  any,  prescribed  by  the 
U.SP.  or  NJ. 

U)  Make  yeast-beef  agar  for  carrying 
the  organism  as  follows: 

Peptone _ - _  6.0  gm. 

Yeast  extract -  3.0  gm. 

Beef  extract _  1.6  gm. 

Dextrose _  1.0  gm. 

Agar  - 15.0  gm. 

Distilled  water  to  make _ 1,000.0  ml. 

pH  6 j6  after  sterilization. 

(2)  Make  yeast-beef  broth  for  prepar¬ 
ing  an  inoculum  of  the  test  organism: 

Beef  extract _  1.6  gm. 

Yeast  extract _  6.6  gm, 

Peptone  _ 6.0  gm. 

Trypton  _ 10.0  gm. 

Dextrose _ 11.0  gm. 

Sodium  chloride _  3.5  gm. 

Dlpotasstum  phosphate _ 3.68  gm. 

Monopotassium  phosphate _ 1.32  gm. 

Distilled  water  to  make _  1,000.0  ml. 

pH  6.6  after  sterilization. 

(3)  Make  yeast-beef  assay  broth : 

Beef  extract _ 1.5  gm. 

Yeast  extract _  1.5  gm. 


talning  1.0  milliliter  of  a  solution  con¬ 
taining  0.05  microgram  per  milliliter 
(estimated) . 

(d)  Preparation  of  test  organism. 
The  test  organism  is  Candida  tropicalis 
(ATCC  13803),  which  is  maintained  on 
slants  of  agar  described  in  (a)  (1)  of  this 
subdivision.  Prepare  the  daily  inoculum 
by  transferring  the  culture  from  a  stock 
slant  to  100  milliliters  of  the  broth  de¬ 
scribed  in  (a)  (2)  of  this  subdivision,  and 
incubate  for  16  hours  to  18  hours  at  30° 
C.,  with  constant  shaking.  Prepare  the 
daily  inoculated  assay  broth  by  adding 
from  3  milliliters  to  5  milliliters  of  a  fresh 
16  hour  to  18  hour  broth  culture  to  each 
liter  of  assay  broth,  prepared  as  directed 
in  (a)  (3)  of  this  subdivision,  needed  for 
the  test.  • 

(c)  Procedure.  To  each  of  the  20  mil¬ 
limeters  x  150  millimeters  test  tubes  pre¬ 
pared  in  (b)  and  (c)  of  this  subdivision, 
add  9.0  milliliters  of  the  inoculated  assay 
broth  described  in  subsection  (d)  of  this 
subdivision,  and  incubate  all  standard 
and  sample  tubes  at  30°  C.,  with  constant 
shaking,  for  3  to  5  hours.  After  incuba¬ 
tion,  add  0.5  milliliter  of  a  12  percent 
formaldehyde  solution  to  each  tube,  and 
read  the  absorbance  values  in  a  suitable 
photoelectric  colorimeter,  using  a  wave¬ 
length  of  530  millimicrons.  Set  the  in¬ 
strument  at  zero  absorbance  with  clear 
uninoculated  broth  prepared  as  described 
in  (a)  (3)  of  this  subdivision. 

(/)  Estimation  of  potency.  Plot  the 
average  values  for  each  concentration  of 
the  standard  on  semilog  graph  paper 
with  absorbance  values  on  the  arithmetic 


is  15.0  millimeters,  the  corrected  value 
is  then  15.2  millimeters.  Plot  these  cor¬ 
rected  values,  including  the  average  of 
the  1.0  microgram  per  milliliter  concen¬ 
tration  on  two-cycle  semilog  paper,  using 
the  concentration  in  micrograms  per 
milliliter  as  the  ordinate  (the  logarith¬ 
mic  scale)  and  the  diameter  of  the  zone 
of  inhibition  as  the  abscissa.  Draw  the 
standard  curve  through  these  points, 
either  by  Inspection  or  by  means  of  the 
following  equations: 

_  3o+2b+c— e 

L= - s - • 

JJ_3e+2  d+c-a 
where: 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

ff= Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  for  the  36  read¬ 
ings  of  the  1  microgram  per  milliliter 
standard; 

a,  b,  d.  e  —  Corrected  zone  diameters  for  the 
0.5,  0.71,  1.42,  and  2.0  microgram  per 
milliliter  solutions,  respectively. 

(h)  Assay.  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  1.0  microgram  per  millili¬ 
ter  standard  and  three  cylinders  with  the 
1.0  microgram  per  milliliter  (estimated) 
sample,  alternating  standard  and 
sample.  Incubate  the  plates  for  16  hours 
to  18  hours  at  37°  C.,  and  then  measure 
the  diameter  of  each  zone  of  inhibition. 
To  estimate  the  potency  of  the  sample, 
average  the  zone  readings  of  the  stand¬ 
ard  and  the  zone  readings  of  the  sample 
on  the  three  plates  used.  If  the  sample 


Peptone  _ 5.0  gm. 

Dextrose _ 11.0  gm. 

Sodium  chloride _  3.5  gm. 

Dlpotasslum  phosphate _ 3.68  gm. 

Monopotassium  phosphate _ 1.32  gm. 

Distilled  water  to  make _  1,000.0  ml. 

pH  6.6  after  sterilization. 

In  lieu  of  preparing  the  media  from  the 
individual  ingredients  as  specified,  they 
may  be  prepared  from  a  dehydrated  mix¬ 
ture  which,  when  reconstituted  with  dis¬ 
tilled  water,  has  the  same  composition 
as  such  media.  Minor  modifications  of 
the  specified  individual  ingredients  are 
permissible  if  the  resulting  media  pos¬ 
sess  growth-promoting  properties  at 
least  equal  to  the  media  described. 

(b)  Working  standard  and  standard 
solutions.  Use  the  working  standard 
described  in  subdivision  (i)  (c)  of  this 
subparagraph.  Dissolve  in  dimethyl  sul¬ 
foxide  to  obtain  a  concentration  of  2  mil¬ 
ligrams  per  milliliter.  Further  dilute  to 
obtain  a  concentration  of  30  micrograms 
per  milliliter,  using  25  percent  dimethyl 
sulfoxide  (one  part  dimethyl  sulfoxide 
plus  three  parts  distilled  water) .  Use  1 
percent  potassium  phosphate  buffer,  pH 
6.0,  and  dilute  to  a  concentration  of  1 
microgram  per  milliliter.  Further  dilute 
this  solution  with  distilled  water,  and 
prepare  the  standard  curve  containing 
concentrations  of  0.032,  0.04,  0.05,  0.0625, 
and  0.0781  microgram  per  milliliter. 
Add  1.0  milliliter  of  each  concentration 
to  each  of  six  sterile  20  millimeters  x  150 
millimeters  test  tubes. 

(c)  Preparation  of  sample.  Prepare 
the  sample  to  be  tested,  using  the  same 
procedure  as  described  for  the  standard 
solutions,  obtaining  six  tubes  each  con- 


scale  and  amphotericin  concentrations 
on  the  logarithmic  scale.  Construct  the 
best  straight  line  through  the  points, 
either  by  inspection  or  by  means  of  the 
following  equations: 

8a+2b+c— e 

L= - - - , 

3e+2d+c— a 

H  —  , 

where: 

L— Calculated  absorbance  value  for  the 
lowest  concentration  of  the  standard 
curve; 

H= Calculated  absorbance  value  for  the 
highest  concentration  of  the  standard 
curve; 

a,  b,  c,  d,  e= Average  absorbance  values  for 
each  concentration  of  the  standard 
curve. 

Plot  the  values  obtained  for  L  and  H 
and  connect  the  points  with  a  straight 
line.  Average  the  absorbance  values  for 
the  sample  and  read  the  amphotericin 
concentration  from  the  standard  curve. 
Multiply  the  concentration  by  appropri¬ 
ate  dilution  factors  to  obtain  the  am¬ 
photericin  content  of  the  sample. 

(2)  Amphotericin  A  content—  (i) 
Amphotericin  A.  Accurately  weigh  about 
20  milligrams  of  the  amphotericin  A 
working  standard  into  a  200-milliliter 
volumetric  flask.  Add  exactly  20.0  milli¬ 
liters  of  dimethyl  sulfoxide  and  dissolve. 
Make  to  mark  with  methyl  alcohol,  and 
mix  thoroughly.  Pipette  4.0  milliliters  of 
this  solution  into  a  50-milliliter  volu¬ 
metric  flask.  Add  methyl  alcohol  to 
mark,  and  mix  thoroughly. 

(ii)  Amphotericin  B.  Accurately 
weigh  about  50  milligrams  of  the  ampho¬ 
tericin  B  working  standard  into  a  50- 
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milliliter  volumetric  flask  and  proceed 
as  directed  in  subdivision  (i)  of  this  sub- 
paragraph. 

(iii)  Sample.  Accurately  weigh  about 
50  milligrams  of  the  sample  to  be  tested, 
and  proceed  as  directed  in  subdivision 

(i)  of  this  subparagraph.  The  standards 
should  be  used  for  1  day  only. 

(iv)  Blank.  Pipette  5.0  milliliters  of 
dimethyl  sulfoxide  into  a  50-milliliter 
volumetric  flask.  Make  to  mark  with 
methyl  alcohol,  and  mix.  Pipette  4.0 
milliliters  of  this  solution  into  a  50- 
milliliter  volumetric  flask.  Make  to  mark 
with  methyl  alcohol,  and  mix  thor¬ 
oughly. 

(v)  Procedure.  Use  a  suitable  ultra¬ 
violet  spectrophotometer  and  1 -centi¬ 
meter  silica  cells.  Adjust  the  instrument 
to  zero  with  the  blank  solution.  Measure 
the  absorbances  of  the  solutions  of 
standard  A,  standard  B,  and  the  sample 
at  304  millimicrons  and  at  282  millimi¬ 
crons.  Calculate  the  absorptivity  of  each 
standard  at  both  wavelengths : 

Percent  amphotericin  A 

[  (B  X  Sa)  —  (b  X  St)  1  X  625 
'  “Weight  of  sample  In  grams  ’ 
X[(BXO)-(BXi)] 

where: 

A = Absorptivity  of  amphotericin  A  stand¬ 
ard  at  282  millimicrons; 

B = Absorptivity  of  amphotericin  B  stand¬ 
ard  at  282  millimicrons; 
a = Absorptivity  of  amphotericin  A  stand¬ 
ard  at  304  millimicrons; 
b = Absorptivity  of.  amphotericin  B  stand¬ 
ard  at  304  millimicrons; 

S1= Absorbance  of  sample  at  282  millimi¬ 
crons; 

= Absorbance  of  sample  at  304  millimi¬ 
crons. 

(3)  Toxicity.  Proceed  as  directed  in 
§  141d.305(b)  of  this  chapter,  except  ad¬ 
minister  to  each  of  5  mice,  0.4  milliliter 
of  a  suspension  of  the  drug  containing  50 
milligrams  per  milliliter  in  0.5  percent 
gum  acacia  solution. 

(4)  Moisture.  Proceed  as  directed  in 
S  141a.5(a)  of  this  chapter. 

(5)  pH.  Using  a  3.0  percent  aqueous 
suspension,  proceed  as  directed  in 
§  141a.5(b)  of  this  chapter. 

(6)  Residue  on  ignition.  Proceed  as 
directed  in  S  141e.401  (g)  of  this  chapter. 

(7)  Identity.  Accurately  weigh  50.0 
milligrams  of  the  sample  into  a  dry  50- 
milliliter  volumetric  flask.  Add  exactly 
5  milliliters  of  dimethyl  sulfoxide  and 
dissolve.  Make  to  mark  with  methyl 
alcohol,  and  mix  thoroughly.  Pipette  4 
milliliters  of  this  solution  into  a  50-milli¬ 
liter  volumetric  flask.  Add  methyl  al¬ 
cohol  to  the  mark,  and  mix  thoroughly. 
The  sample  has  absorption  peaks  at 
identical  wavelengths  with  that  of  the 
standard  (272,  282,  295,  362,  381,  and  405 
millimicrons) . 

§  148b. 2  Amphotericin  B  intravenous. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Amphotericin  B 
intravenous  is  a  dry  powder  containing 
in  each  immediate  container  50  milli¬ 
grams  of  amphotericin  B,  41  milligrams 
of  sodium  desoxycholate,  and  suitable 
buffering  substances.  It  is  sterile.  It  is 
nontoxic.  It  is  nonpyrogenic.  Its  mois¬ 
ture  content  Is  not  more  than  8.0  per¬ 


cent.  Its  pH  in  an  aqueous  solution  con¬ 
taining  10  milligrams  of  amphotericin  B 
per  milliliter  is  not  less  than  7.2  and  not 
more  than  8.0.  The  amphotericin  B  used 
conforms  to  the  standards  of  §  148b.  1(a) 
(1)  (i),  (ii),  (v),  (vi),  and  (vii),  except 
that  its  amphotericin  A  content  Is  not 
more  than  5  percent  and  its  residue  on 
ignition  is  not  more  than  0.5  percent. 
Each  other  substance  used,  if  its  name  is 
recognized  in  the  U.S.P.  or  N.P.,  conforms 
to  the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  In  addition  to  the  label¬ 
ing  requirements  prescribed  by  §  148.3 
of  this  chapter,  each  package  shall  bear 
on  its  label  and  labeling  the  following 
statement:  “For  intravenous  infusion  in 
hospitals  only.”  Its  expiration  date  is 
12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  $  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  amphotericin  B  used  in  mak¬ 
ing  the  batch  for  potency,  amphotericin 
A  content,  pH,  residue  on  ignition,  and 
identity. 

(b)  The  batch  for  potency,  sterility, 
toxicity,  pyrogens,  moisture,  and  pH. 

(ii)  Samples  required: 

(a)  Amphotericin  B  used  in  making 
the  batch:  10  packages,  each  containing 
approximately  equal  portions  of  not  less 
than  500  milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  sterility:  A 
minimum  of  10  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  and  (c)  of  this 
paragraph;  $5.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)(ii)(b)(f)  of  this 
paragraph;  $10.00  for  all  immediate  con¬ 
tainers  in  the  sample  submitted  In  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (b) 
(2)  of  this  paragraph. - 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Dilute  the  sample  in  sufficient 
dimethyl  sulfoxide  to  give  a  convenient 
stock  solution,  and  proceed  as  directed 
in  §  148b.l(b)  (1) .  The  amphotericin  B 
content  is  satisfactory  if  it  contains  not 
less  than  90  percent  and  not  more  than 
120  percent  of  the  number  of  milligrams 
of  amphotericin  B  that  it  is  represented 
to  contain. 

(2)  Sterility.  Proceed  as  directed  in 
§  141a.2  of  this  chapter,  using  the  entire 
contents  of  each  container  tested,  except 
that  neither  penicillinase  nor  the  control 
tube  is  used  in  the  test  for  bacteria  and 
except  that  the  Sabouraud  medium  is 
adjusted  to  pH  7.5-7.9  with  sodium 
hydroxide. 

(3)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  using  a  test  dose 
of  0.3  milliliter  of  an  aqueous  solution 
containing  50  micrograms  of  ampho¬ 
tericin  B  per  milliliter. 

(4)  Pyrogens.  Proceed  as  directed  in 
§  I41a.3  of  this  chapter  using  as  a  test 
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dose  0.5  milliliter  per  kilogram  of  a  so¬ 
lution  in  sterile,  pyrogen-free  distilled 
water  containing  2  milligrams  of  ampho¬ 
tericin  B  per  milliliter.  If  no  rabbit 
shows  an  individual  rise  in  temperature 
of  1.1°  C.  or  more  above  its  respective 
control  temperature,  and  if  the  sum  of 
the  three  temperature  rises  does  not  ex¬ 
ceed  3°  C.,  the  sample  meets  the  require¬ 
ments  for  absence  of  pyrogen.  If  one  or 
two  rabbits  show  a  temperature  rise  of 
1.1°  C.  or  more,  or  if  the  sum  of  tempera¬ 
ture  rises  exceeds  3°  C.,  repeat  the  test 
using  five  other  rabbits.  If  not  more  than 
three  of  the  eight  rabbits  show  a  tem¬ 
perature  rise  of  1.1°  C.  or  more,  and  if 
the  sum  of  the  temperature  rises  does 
not  exceed  8°  C.  the  sample  meets  the 
requirements  for  absence  of  pyrogens. 

(5)  Moisture.  Proceed  as  directed  in 
5  141a.5(a)  of  this  chapter. 

(6)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter  using  an 
aqueous  solution  containing  10  milli¬ 
grams  of  amphotericin  B  per  milliliter. 

PART  148c— COLISTIN 

Sec. 

148c.  1  Colistin  sulfate. 

148c  .2  Colistin  sulfate-neomycin  sulfate- 
thonzonium  bromide-hydrocortis¬ 
one  acetate  otic  suspension. 

148c .3  Colistin  sulfate  for  oral  suspension. 
148c.4  Sodium  colistlmethate. 

Authoritt  :  The  provisions  of  this  Part 
148c  issued  under  sec.  607,  69  Stat.  463,  as 
amended  76  Stat.  785,  786,  787;  21  U.S.CA. 
357. 

§  148c.l  •  Colistin  sulfate. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Colistin  sulfate  is 
the  white  to  slightly  yellow,  odorless  sul¬ 
fate  salt  of  a  kind  of  colistin  or  a  mix¬ 
ture  of  two  or  more  such  salts.  It  is  so 
purified  and  dried  that: 

(1)  Its  potency  is  not  less  than  500 
micrograms  of  colistin  per  milligram. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  7.0  percent. 

(iv)  Its  pH  in  an  aqueous  solution 
containing  10  milligrams  per  milliliter 
is  not  less  than  4.0  and  not  more  than  7.0. 

(v)  It  gives  a  positive  identity  test  for 
colistin. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b).  Its  expiration  date  is  12 
months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4, 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture,  pH, 
and  identity. 

(ii)  Samples  required  on  the  batch: 
10  packages,  each  containing  approxi¬ 
mately  300  milligrams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  sample  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Cylinders  (.cups).  Use 
cylinders  described  in  §  141a.  1(a)  of  this 
chapter. 

(ii)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  prescribed 
by  the  UBP.  or  NJP. 
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RULES  AND  REGULATIONS 


(a)  Nutrient  agar  for  the  ^  base  layer 
and  for  preparing  the  inoculated  agar 
plates  as  follows: 


Base  layer 

Seed  layer 

Pancreatic  digest  of 

casein _ 

17.0  gm. 

17.0  gm. 

Papaic  digest  of  soy¬ 
bean  _ 

8.0  gm. 

3.0  gm. 

Sodium  chloride - 

5.0  gm. 

5.0  gm. 

Dextrose _ 

2.6  gm. 

2.5  gm. 

Dibasic  potassium 

phosphate _ 

2.5  gm. 

2.5  gm. 

Polysorbate  80 _ 

10.0  ml. 

Agar - 

20.0  gm. 

12.0  gm. 

Distilled  water  to 

make  _ 

1,000.0  ml. 

1,000.0  ml. 

Final  pH  (after  sterl- 

lizatlon)  _ 

7.2-7.S 

(b)  Make  nutrient  agar  for  carrying 
the  organism  as  follows: 

Peptone _  8.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _  1.5  gm. 

Dextrose _  1.0  gm. 

Agar _ 15.0  gm. 

Distilled  water,  qz _  1,000.0  ml. 

pH  6. 5-6 .6  after  sterilization. 

In  lieu  of  preparing  the  medium  from 
the  individual  ingredients  specified,  it 
can  be  made  from  a  dehydrated  mixture 
that,  when  reconstituted  with  distilled 
water,  has  the  same  composition  as  such 
medium.  Minor  modifications  of  the 
specified  individual  Ingredients  are  per¬ 
missible  if  the  resulting  medium  pos¬ 
sesses  growth-promoting  properties  at 
least  equal  to  the  medium  described. 

(iii)  Preparation  of  test  organism. 
The  test  organism  used  1s  Bordetella 
bronchiseptica  (ATCC  4617),  which  is 
maintained  on  slants  of  agar  described 
in  subdivision  (ii)  (b)  of  this  subpara¬ 
graph.  Incubate  the  slants  24  hours  at 
37°  C.  Wash  the  organism  from  the 
slant  with  3  milliliters  of  sterile  UJSP. 
saline  T JS.  onto  a  large  agar  surface  such 
as  provided  by  a  Roux  bottle  containing 
300  milliliters  of  the  agar  described  in 
subdivision  (ii)  (b)  of  this  subparagraph. 
Spread  the  suspension  of  organisms  over 
the  entire  agar  surface  with  the  aid  of 
sterile  glass  beads  and  incubate  for  24 
hours  at  37°  C.  Wash  the  resulting 
growth  with  50  milliliters  of  sterile 
U.S.P.  saline  TP.  and  standardize  the 
organism  suspension  so  that  a  1:20  dilu¬ 
tion  in  UBP.  saline  TP.  will  give  25 
percent  light  transmission,  using  a  filter 
having  a  wavelength  of  580  millimicrons 
and  test  tube  with  an  inside  diameter  of 
13  millimeters  as  an  absorption  cell.  Use 
test  plates  to  determine  the  quantity 
(usually  0.3  milliliter)  of  this  standard¬ 
ized  bacterial  suspension  (not  the  1:20 
dilution)  that  should  be  added  to  each 
100  milliliters  of  melted  seed  layer  agar 
(cooled  to  48°  C-50*  C.)  to  give  clear, 
sharp,  inhibition  zones  of  appropriate 
diameter. 

(iv)  Preparation  of  plates.  Use  plates 
the  same  day  they  are  prepared.  Evenly 
distribute  21.0  milliliters  of  the  melted 
base  layer  agar  on  each  Petri  dish  (20 
millimeters  x  100  millimeters) ;  cover 
with  porcelain  tops,  glazed  on  the  out¬ 
side,  and  allow  the  agar  to  harden. 
Evenly  spread  4.0  milliliters  of  the  in¬ 
oculated  seed  layer  agar  over  the  sur¬ 
face  of  the  plate.  After  the  seed  layer 
has  hardened,  place  six  cylinders  on 


the  inoculated  agar  surface  so  that  they 
are  at  approximately  60°  intervals  on  a 
2.8-centimeter  radius. 

(v)  Working  standard.  Dry  an  ap¬ 
propriate  amount  of  the  working  stand¬ 
ard  for  3  hours  at  60°  C.  and  a  pressure 
of  5  millimeters  or  less.  Determine  the 
dry  weight  and  prepare  a  stock  solution 
of  1,000  micrograms  of  colistin  per  milli¬ 
liter  by  diluting  this  dried  working 
standard  with  2  milliliters  of  sterile  dis¬ 
tilled  water  and  further  diluting  with  10 
percent  potassium  phosphate  buffer,  pH 
6.0. 

(vi)  Standard  curve.  Prepare  con¬ 
centrations  for  the  standard  curve  by 
diluting  the  working  standard  stock  so¬ 
lution  (1,000  micrograms  of  colistin  per 
milliliter)  with  sterile  10  percent  potas¬ 
sium  phosphate  buffer,  pH  6.0,  to  give 
final  concentrations  of  0.64, 0.80, 1.0, 1.25, 
and  1.56  micrograms  per  milliliter.  A 
total  of  12  plates  is  used  in  the  prepara¬ 
tion  of  the  standard  curve,  three  plates 
for  each  solution,  except  the  1.0  micro¬ 
gram  per  milliliter  solution.  The  latter 
concentration  is  used  as  the  reference 
point  and  is  included  on  each  plate.  On 
each  of  the  three  plates  fill  three  cylin¬ 
ders  with  the  1.0  microgram  per  milliliter 
standard  and  the  other  three  cylinders 
with  the  concentration  of  the  standard 
concentration  under  test.  Thus,  there 
will  be  36  one-microgram  determinations 
and  nine  determinations  for  each  of  the 
other  concentrations  on  the  curve.  In¬ 
cubate  the  plates  for  16  hours  to  18  hours 
at  37°  C.  and  measure  the  diameter  of 
each  zone  of  inhibition.  Average  the 
readings  of  the  1.0  microgram  per  milli¬ 
liter  concentration  and  the  readings  of 
the  concentration  tested  for  each  set 
of  three  plates,  and  average  also  all 
36  readings  of  the  1.0  microgram  per 
milliliter  concentration.  The  average  of 
the  36  readings  of  the  1.0  microgram  per 
milliliter  concentration  is  the  correction 
point  for  the  curve.  Correct  the  aver¬ 
age  value  obtained  for  each  point  to  the 
figure  it  would  be  if  the  1.0  microgram 
per  milliliter  reading  for  that  set  of  three 
plates  were  the  same  as  the  correction 
point.  Thus,  if  in  correcting  the  1.25 
microgram  per  milliliter  concentration 
the  average  of  the  36  readings  of  the  1.0 
microgram  per  milliliter  concentration  is 
18.0  milliliters,  and  the  average  of  the 
1.0  microgram  per  milliliter  concentra¬ 
tion  of  this  set  of  three  plates  is  17.8 
millimeters,  the  correction  is  +0.2  mil¬ 
limeter.  If  the  average  reading  of  the 
1.25  microgram  per  milliliter  concentra¬ 
tion  of  those  same  three  plates  is  19.6 
millimeters,  the  corrected  value  is  then 
19.8  millimeters.  Plot  these  corrected 
values,  including  the  average  of  the  1.0 
microgram  per  milliliter  concentration, 
on  two-cycle  semilog  paper,  using  the 
concentration  in  micrograms  per  milli¬ 
liter  as  the  ordinate  (the  logarithmic 
scale)  and  the  diameter  of  the  zone  of 
inhibition  as  the  abscissa.  Draw  the 
standard  curve  through  these  points, 
either  by  inspection  or  by  means  of  the 
following  equations: 

_3o+2b+c— e 


3e+2  d+c-a 
9 


where: 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H= Calculated  zone  diameter  for  the  hlghl 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  for  the  36  read¬ 
ings  of  the  1.0  microgram  per  mini- 
liter  standard; 

a,  b,  d.  e = Corrected  zone  values  for  the 
0.64,  0.80,  1.25,  1.56  microgram  per 
milliliter  concentrations  respec¬ 
tively. 

(vii)  Preparation  of  sample.  Dissolve 
an  accurately  weighed  quantity  of  the 
sample  in  sufficient  10  percent  potassium 
phosphate  buffer,  pH  6.0,  to  give  a  con¬ 
venient  stock  solution.  Further  dilute 
in  the  same  buffer  to  obtain  an  estimated 
concentration  of  1.0  microgram  per 
milliliter. 

(viii)  Assay.  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  1.0  microgram  per  milli¬ 
liter  standard  and  three  cylinders  with 
the  1.0  microgram  per  milliliter  (esti¬ 
mated)  sample,  alternating  standard 
and  sample.  Incubate  the  plates  for  16 
hours  to  18  hours  at  37°  C.  and  then 
measure  the  diameter  of  each  zone  of 
inhibition.  To  estimate  the  potency  of 
the  sample,  average  the  zone  readings 
of  the  standard  and  the  zone  readings 
of  the  sample  on  the  three  plates  used. 
If  the  sample  gives  a  larger  zone  size 
than  the  average  of  the  standard,  add 
the  difference  between  them  to  the  1.0 
microgram  per  milliliter  zone  on  the 
standard  curve.  If  the  average  value  is 
lower  than  the  standard  value,  subtract 
the  difference  between  them  from  the 
1.0  microgram  per  milliliter  value  on  the 
curve.  From  the  curve,  read  the  poten¬ 
cies  corresponding  to  these  corrected 
values  of  zone  sizes. 

(2)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  administering 
a  0.5  milliliter  oral  test  dose  of  a  suspen¬ 
sion  in  sterile  distilled  water  containing 
600  micrograms  of  colistin  per  milliliter. 

(3)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter,  using  a 
sample  of  about  300  milligrams. 

(4)  pH.  Proceed  as  directed  in 
§  141  a 5(b)  of  this  chapter,  using  an 
aqueous  solution  containing  10  milli- 
grams’per  milliliter. 

(5)  Identity.  Weight  about  20  milli¬ 
grams  of  sample,  add  2  milliliters  of  2.5 
percent  sodium  acetate  solution  and  0.2 
milliliter  of  0.5  percent  triketohydrin- 
dene  hydrate  solution,  and  bring  to  boil. 
A  deep-purple  color  results. 

§  148c. 2  Colistin  sulfate-neomycin  sul- 
fate-thonzonium  bromide-hydrocor¬ 
tisone  acetate  otic  suspension. 

(a)  Requirements  for  certification— 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Colistin  sulfate- 
neomycin  sulfate-thonzonium  bromide- 
hydrocortisone  acetate  otic  suspension 
is  a  suspension  containing  colistin  sul¬ 
fate,  neomycin  sulfate,  thonzonium  bro¬ 
mide,  and  hydrocortisone  acetate,  and 
one  or  more  preservatives,  dispersing 
agents,  and  buffer  substances.  Each 
milliliter  contains  3.0  milligrams  of  co¬ 
listin,  3.3  milligrams  of  neomycin,  0.5 
milligrams  of  thonzonium  bromide,  and 
10  milligrams  of  hydrocortisone  acetate. 
It  is  sterile.  Its  pH  is  not  less  than  4.8 
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and  not  more  than  5.2.  The  colls  tin  sul¬ 
fate  used  conforms  to  the  standards 
prescribed  therefor  by  8  148c.  1(a)  (1), 
except  for  toxicity.  The  neomycin  sul¬ 
fate  used  conforms  to  the  standards 
prescribed  by  81481.1(a)(1)  (i),  (W 

(vi),  and  (vii)  of  this  chapter.  Each 
other  substance  used,  if  its  name  is 
recognized  in  the  U.S.P.  or  N.P.,  con¬ 
forms  to  the  standards  prescribed  there¬ 
for  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  141.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  Hie  colistin  sulfate  used  in  mak¬ 
ing  the  batch  for  potency,  moisture,  pH, 
and  identity. 

(b)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  and  Identity. 

(c)  The  batch  for  colistin  content, 
neomycin  content,  sterility,  and  pH. 

(ii)  Samples  required: 

(a)  The  colistin  sulfate  used  in  mak¬ 
ing  the  batch:  10  packages,  each  con¬ 
taining  approximately  300  milligrams. 

(b)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  300  milli¬ 
grams. 

(c)  The  batch: 

(1)  For  all  tests  except  sterility:  A 
minimum  of  six  immediate  containers. 

(2)  For  Sterility:  10  immediate  con¬ 
tainers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  samples  submitted  in 
accordance  with  subparagraph  (3)  (ii) 
(a),  (b),  and  (d)  of  this  paragraph; 
$5.00  for  each  immediate  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (c)  (.1 )  of  this  para¬ 
graph;  $10.00  for  all  samples  submitted 
in  accordance  with  subparagraph  (3) 
(ii)  (c)  (2)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Colistin  content.  Proceed  as  directed 
in  §  148c.l(b)  (1),  except  prepare  the 
sample  as  follows:  Thoroughly  ml*  the 
sample  and  transfer  an  accurately  meas¬ 
ured  aliquot  of  the  sample  into  a  100- 
milliliter  volumetric  flask.  Fill  the  flask 
to  mark  with  10  percent  potassium  phos¬ 
phate  buffer,  pH  6.0.  Further  dilute  to 
the  proper  estimated  concentration  in  10 
percent  potassium  phosphate  buffer,  pH 
6-0.  its  content  of  colistin  is  satisfac¬ 
tory  if  it  is  not  less  than  90  percent  and 
not  more  than  125  percent  of  the  num¬ 
ber  of  milligrams  of  colistin  per  miiuiit.gr 
that  it  is  represented  to  contain. 

(2)  Neomycin  content.  Proceed  as 
directed  in  §  1481.1(b)  (1)  of  this  chap¬ 
ter,  except  prepare  the  sample  as  fol¬ 
lows:  Thoroughly  mix  the  sample  and 
transfer  an  accurately  measured  aliquot 
to  a  100-milliliter  volumetric  flask.  Fill 
to  mark  with  0.1M  potassium  phosphate 
buffer,  pH  8.0  Further  dilute  to  the 
Proper  estimated  concentration  in  pH 
No.  116 — pt.  n - 2 


8.0  buffo:.  Its  content  of  neomycin  is 
satisfactory  if  it  is  not  less  than  90  per¬ 
cent  and  not  more  than  125  percent  of 
the  number  of  milligrams  of  neomycin 
per  milliliter  that  it  is  represented  to 
contain. 

(3)  Sterility .  Use  0.25  milliliter  from 
each  container  tested  and  proceed  as  di¬ 
rected  in  §  141a.2  of  this  chapter  except 
that  neither  penicillinase  nor  the  con¬ 
trol  tube  is  used  in  the  test  for  bacteria. 

(4)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the  un¬ 
diluted  solution  or  suspension. 

§  148c.3  Colistin  sulfate  for  oral  sus¬ 
pension. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Colistin  sulfate  for 
oral  suspension  is  a  dry  mixture  of  colis¬ 
tin  sulfate,  with  or  without  one  or  more 
suitable  and  harmless  buffer  substances, 
suspending  and  dispersing  agents,  dilu¬ 
ents,  colorings,  and  flavorings.  The  co¬ 
listin  sulfate  content  is  5.0  milligrams 
of  colistin  per  milliliter  of  the  reconsti¬ 
tuted  suspension.  The  moisture  content 
is  not  more  than  3.0  percent.  The  pH 
of  the  reconstituted  suspension  is  not 
less  than  5.0  and  not  more  than  6.0. 
The  colistin  sulfate  used  conforms  to 
the  standards  prescribed  by  §  148c.l(a) 
(1).  Each  other  substance  used,  if  its 
name  is  recognized  in  the  U.SP.  or  N .F., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  as 
prescribed  in  8  148.3,  of  this  chapter. 
Its  expiration  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  colistin  sulfate  used  in  mak¬ 
ing  the  batch  for  potency,  toxicity,  mois¬ 
ture,  pH,  and  identity. 

(b)  The  batch  for  potency,  moisture, 
and  pH. 

(ii)  Samples  required: 

(a)  The  colistin  sulfate  used  in  mak¬ 
ing  the  batch:  10  packages,  each  contain¬ 
ing  approximately  300  milligrams. 

(b)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  approxi¬ 
mately  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148c. 1 
(b)(1),  except  prepare  the  sample  as 
follows:  Reconstitute  the  suspension  as 
directed  in  the  label.  Remove  a  single¬ 
dose  aliquot  of  the  reconstituted  suspen¬ 
sion  with  a  syringe  and  dilute  in  1.0  per¬ 
cent  potassium  phosphate  buffer,  pH 
6.0.  The  colistin  content  is  satisfactory 
if  it  contains  not  less  than  90  percent 
and  not  more  than  120  percent  of  the 
number  of  milligrams  of  colistin  that  it 
is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
8  141a.5(a)  of  this  chapter. 


(3)  pH.  Proceed  as  directed  in  8  141a.5 
of  this  chapter,  using  the  suspension 
when  reconstituted  as  directed  in  the 
labeling. 

§  148c.4  Sodium  colistimethate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Sodium  colistimeth- 
ate  is  the  sodium  salt  of  a  kind  of  colistin 
methane  sulfonate  or  a  mixture  of  two 
or  more  such  salts.  It  is  a  white  to 
slightly  yellow,  odorless,  fine  powder 
which  is  freely  soluble  in  water.  It  is 
so  purified  and  dried  that: 

(1)  Its  potency  is  not  less  than  300 
micrograms  of  colistin  base  per  milli¬ 
gram. 

(ii)  It  is  sterile. 

(iii)  It  is  nontoxic. 

(iv)  It  is  nonpyrogenic. 

(v)  It  contains  no  histamine  nor  his¬ 
tamine-like  substances. 

(vi)  Its  moisture  content  is  not  more 
than  9.0  percent. 

(vii)  Its  pH  in  an  aqueous  solution 
contains  10  milligrams  per  milliliter  is 
nbt  less  than  6.5  and  not  more  than  9.0. 

(viii)  It  gives  a  positive  identity  test 
for  sodium  colistimethate. 

(ix)  Its  heavy  metals  content  is  not 
more  than  30  parts  per  million. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  toxicity, 
pyrogens,  histamine,  moisture,  pH,  iden¬ 
tity,  and  heavy  metals. 

(ii)  Samples  required: 

(a)  For  all  tests  except  sterility:  10 
containers,  each  containing  not  less  than 
500  milligrams. 

(b)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  mil¬ 
ligrams. 

(4)  Fees.  $5.00  for  each  container 
in  the  sample  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a)  of  this 
paragraph;  $10.00  for  all  containers  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  8  148c.l 
(b)(1)  except  use  the  sodium  colisti¬ 
methate  working  standard  the  same  day 
it  is  prepared. 

(2)  Sterility.  Use  the  entire  contents 
of  a  container  or  the  equivalent  of  ap¬ 
proximately  500  milligrams  of  colistin 
from  each  large  container  and  proceed  as 
directed  in  §  141a. 2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for 
bacteria. 

(3)  Pyrogens.  Proceed  as  directed  in 
8  141a.3  of  this  chapter,  using  a  test 
dose  of  1.0  milliliter  per  kilogram  of  a 
solution  in  sterile,  pyrogen-free  distilled 
water,  containing  10  milligrams  of  co¬ 
listin  per  milliliter. 

(4)  Toxicity.  Proceed  as  directed  in 
8  141a.4  of  this  chapter,  using  a  test 
dose  of  0.5  milliliter  of  a  solution  in 
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sterile  distilled  water  containing  1.5 
milligrams  of  colls  tin  per  milliliter. 

(5)  Histamine.  Proceed  as  directed 
in  8  141b. 105  of  this  chapter,  using  a  test 
dose  of  1  milliliter  per  kilogram  of  a 
solution  containing  3.0  milligrams  of  co¬ 
list  in  per  milliliter. 

(6)  Moisture.  Proceed  as  directed  in 
S  141a.5(a)  of  this  chapter,  using  a 
sample  of  not  less  than  100  milligrams. 

(7)  pH.  Proceed  as  directed  in  §  141a.5 

(b)  of  this  chapter,  using  a  1  percent 
aqueous  solution  prepared  in  the  follow¬ 
ing  manner:  Weigh  accurately  0.5  gram 
of  sample  and  transfer  to  a  125-milliliter 
Erlenmeyer  flask.  Add  50  milliliters  of 
freshly  boiled  distilled  water,  stopper, 
and  shake  until  the  sample  is  in  solu¬ 
tion.  Allow  to  stand  for  one-half  hour 
before  determining  the  pH. 

(8)  Identity.  To  about  20  milligrams 
of  sample  add  2  milliliters  of  2.5  percent 
sodium  acetate  solution  and  0.2  milliliter 
of  0.5  percent  triketohydrindene  hydrate 
solution.  Bring  to  boil.  No  pink  color 
results.  To  about  20  milligrams  of  sam¬ 
ple  add  2  milliliters  of  dilute  hydro¬ 
chloric  acid.  Reflux  for  about  2  minutes, 
neutralize  with  10  percent  sodium  hy¬ 
droxide,  and  add  sodium  acetate.  A 
deep-purple  color  results. 

(9)  Heavy  metals.  Proceed  as  direct¬ 
ed  in  S  148m.l(b)  (9)  of  this  chapter. 

PART  148d— CYCLOSERINE 

Sec. 

148(1.1  Cycloserine. 

148d.2  Cycloserine  capsules. 

148d.3  Cycloserine  capsules  with  lsonlazld. 

Authority:  The  provisions  of  this  Part 
148d  Issued  tinder  sec.  607,  69  Stat.  468,  as 
amended  76  Stat.  786,  786,  787;  21  U.S.C.A. 
867. 

§  148d.l  Cycloserine. 

(a)  Requirements  for  certification  — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Cycloserine  is  a 
white  to  slightly  yellowish  crystalline 
compound.  It  has  the  chemical  struc¬ 
ture  D-4-amino-3-isoxazolidone.  It  is 
so  purified  that: 

(1)  Its  potency  is  not  less  than  900 
micrograms  per  milligram. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  1.0  percent. 

(iv)  Its  pH  in  a  10  percent  aqueous 
solution  is  not  less  than  5.5  and  not 
more  than  6.5. 

(v)  Its  residue  on  ignition  is  not  more 
than  0.5  percent. 

(vi)  It  gives  a  positive  identity  for 
cycloserine. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
3  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture,  pH, 


residue  on  ignition,  crystallinity,  and 
identity. 

(ii)  Samples  of  the  batch:  10  pack¬ 
ages,  each  containing  approximately  500 
milligrams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (1)  Colorimetric  assay — (a) 
Stock  standard  solution.  Dry  approxi¬ 
mately  100  milligrams  of  the  working 
standard  for  3  hours  at  60*  C.  and  a 
pressure  of  5  millimeters  or  less.  Deter¬ 
mine  the  dry  weight  and  dissolve  the 
dried  working  standard  in  sufficient 
0.12V  sodium  hydroxide  to  give  a  solution 
containing  1,000  micrograms  per  milli¬ 
liter. 

(b)  Standard  curve  solutions.  Pipette 
accurately  0.0,  1.0,  5.0,  10.0,  15.0,  and 
20.0  milliliters  of  the  stock  standard 
solution  to  each  of  six  100-milliliter  volu¬ 
metric  flasks,  dilute  to  100  milliliters  with 
0.12V  sodium  hydroxide  and  mix  thor¬ 
oughly. 

(c)  Reagents: 

( 1 )  Acetic  acid — 1 .02V  solution. 

(2)  Sodium  hydroxide — 4.02V  and  0.12V 
solutions. 

(3)  Sodium  nitroprusside — 4.0  percent 
solution:  Dissolve  4.0  grams  in  sufficient 
distilled  water  to  make  100.0  milliliters. 
Mix  well.  Store  in  amber  bottle. 

(4)  Oxidized  nitroprusside  reagent — 
Mix  equal  parts  of  4  percent  sodium  ni¬ 
troprusside  solution  and  4.02V  sodium 
hydroxide,  and  let  stand  for  1  hour 
before  using.  Prepare  daily,  and  store 
in  an  amber  bottle. 

(d)  Procedure.  Transfer  approxi¬ 
mately  100  milligrams  of  sample,  accu¬ 
rately  weighed,  to  a  100 -milliliter  volu¬ 
metric  flask.  Dissolve  in  sufficient  0.12V 
sodium  hydroxide  to  measure  exactly 
100  milliliters.  Mix  thoroughly  and 
transfer  10  milliliters  to  a  second  100- 
milliliter  volumetric  flask,  and  mix 
thoroughly.  Transfer  exactly  1.0  milli¬ 
liter  of  each  of  the  standard  curve  solu¬ 
tions  and  of  the  sample  solution  to  re¬ 
spective  test  tubes.  Add  exactly  3.0 
milliliters  of  1.02V  acetic  acid  to  each  of 
the  test  tubes.  Mix  thoroughly.  Add 
exactly  1.0  milliliter  of  oxidized  nitro¬ 
prusside  reagent  to  each  test  tube  and 
mix  thoroughly.  Allow  the  tubes  to 
stand  at  room  temperature  for  at  least 
10  minutes  in  order  that  maximum  color 
intensity  may  develop.  Using  the  solu¬ 
tion  containing  0.0  milliliter  of  working 
standard  as  a  blank,  determine  the  ab¬ 
sorbances  of  the  solutions  at  625  milli¬ 
microns  in  a  suitable  spectrophotometer. 
Plot  concentration  versus  absorbance  on 
linear  graph  paper.  The  curve  may  de¬ 
viate  slightly  from  a  straight  line.  The 
standard  curve  solutions  equal  0,  10,  50, 
100, 150,  and  200  micrograms  of  cycloser¬ 
ine,  respectively. 

(e)  Calculations: 


Concentration  in  micrograms  from 
calibration  curve  x  1,000 

Micrograms  cycloserine  per  milligram — Welgkt  of  originai  sample  in  milligrams' 


(ii)  Plate  assay — (a)  Cylinders  (.cups). 
Use  cylinders  described  in  8  141a.  1(a)  of 
this  chapter. 

(b)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  pre¬ 
scribed  by  the  U.SP.  or  N.P. 

(1)  Base  layer  agar: 


Peptone _  6.0  gm. 

Yeast  extract _  8.0  gm. 

Beef  extract  _  1.6  gm. 

Agar - 16.0  gm. 

Distilled  water,  q.s _  1,000.0  ml. 


pH  6.6  to  6.6  after  sterilization. 

(2)  Seed  layer  agar  (also  used  for 
maintaining  test  organism) : 


Peptone - 6.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _ _ _ - _ -  1.6  gm. 

Dextrose  „ _  1.0  gm. 

Agar _ 16.0  gm. 

Distilled  water,  q.s _  1,000.0  ml. 


pH  6.5  to  6.6  after  sterUizatlon. 

In  lieu  of  preparing  the  medium  from 
the  individual  ingredients  specified,  it 
can  be  made  from  a  dehydrated  mixture 
that,  when  reconstituted  with  distilled 
water,  has  the  same  composition  as  such 
medium.  Minor  modifications  of  the 
individual  ingredients  specified  in  sub¬ 
division  (ii)  (b)  (1 )  and  (2)  of  this  sub- 
paragraph  are  permissible  if  the  result¬ 
ing  media  possess  growth-promoting 
properties  equal  to  the  media  described. 

(c)  Preparation  of  test  organism. 
The  test  organism  used  is  Staphylococ¬ 
cus  aureus  (ATCC  6538P).  Incubate  a 
seed  agar  slant  that  has  been  streaked 
with  the  organism,  for  24  hours  at  37°  C. 
Wash  the  slant  with  3  milliliters  of  sterile 
U.S.P.  saline  T.S.  with  the  aid  of  glass 
beads  onto  a  Roux  bottle  containing  300 
milliliters  of  seed  agar.  Incubate  for  24 
hours  at  37°  C.  and  wash  with  50  milli¬ 
liters  of  sterile  UJSP.  saline  T.S.  into  an 
Erlenmeyer  flask.  Using  a  suitable 
photoelectric  colorimeter  with  a  filter 
having  a  wavelength  of  580  millimicrons, 
and  with  a  test  tube  having  an  inside 
diameter  of  13  millimeters,  as  an  absorp¬ 
tion  cell,  adjust  the  suspension  so  that 
a  1:20  dilution  with  U.S.P.  saline  T.S. 
will  give  25  percent  light  transmission. 
Determine  by  test  plates  the  amount  of 
inoculum  to  be  added  to  the  seed  layer  to 
obtain  satisfactory  zones  (usually  2  per¬ 
cent  of  a  1 :50  dilution) . 

(d)  Preparation  of  plates.  Use  plates 
the  same  day  they  are  prepared.  Evenly 
distribute  10.0  milliliters  of  the  melted 
base  layer  agar  on  each  Petri  dish  (20 
millimeters  x  100  millimeters) ;  cover 
with  porcelain  tops,  glazed  on  the  out¬ 
side,  and  allow  the  agar  to  harden. 
Evenly  spread  4.0  milliliters  of  the  in¬ 
oculated  seed  layer  agar  over  the  surface 
of  the  plate.  After  the  seed  layer  has 
hardened,  place  six  cylinders  on  the  in¬ 
oculated  agar  surface  so  that  they  are 
at  approximately  60°  intervals  on  a  2.8- 
centimeter  radius. 

(e)  Standard.  Dry  an  appropriate 
amount  of  the  working  standard  for  3 
hours  at  60°  C.  with  a  pressure  of  5  milli¬ 
meters  or  less.  Determine  the  dry  weight 
and  dissolve  the  dried  working  standard 
in  sufficient  distilled  water  to  obtain  a 
stock  solution  of  1,000  micrograms  per 
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milliliter.  This  solution  may  be  used  for 
2  days  if  kept  under  refrigeration. 

(/)  Standard  curve.  Prepare  concen¬ 
trations  for  the  standard  curve  by  dilut- 
*  ing  the  working  standard  stock  solution 
■  (1,000  micrograms  per  milliliter)  in  1 
percent  potassium  phosphate  buffer,  pH 
6.0,  to  give  final  concentrations  of  32,  40, 

50,  62.5,  and  78.1  micrograms  per  milli¬ 
liter.  A  total  of  12  plates  is  used  In  the 
preparation  of  the  standard  curve,  three 
plates  for  each  solution,  except  the  50 
micrograms  per  milliliter  solution.  The 
latter  concentration  is  used  as  the  refer¬ 
ence  point  and  is  included  on  each  plate. 
On  each  of  the  three  plates  fill  three 
cylinders  with  50  micrograms  per  milli¬ 
liter  standard  and  the  other  three  cylin¬ 
ders  with  the  concentration  of  the  stand¬ 
ard  concentration  under  test.  Thus, 
there  will  be  thirty-six  50-microgram  de- 
-  terminations  and  nine  determinations 
for  each  of  the  other  concentrations  on 
the  curve.  Incubate  the  plates  for  16 
hours  to  18  hours  at  30°  C.,  and  measure 
the  diameter  of  each  zone  of  inhibition. 
Average  the  readings  of  the  50  micro- 
grams  per  milliliter  concentration  and 
the  readings  of  the  concentration  tested 
for  each  set  of  three  plates,  and  average 
also  all  36  readings  of  the  50  micrograms 
per  milliliter  concentration.  The  aver¬ 
age  of  the  36  readings  of  the  50  micro- 
grams  per  milliliter  concentration  is  the 
correction  point  for  the  curve.  Correct 
the  average  value  obtained  for  each  point 
to  the  figure  it  would  be  if  the  50  micro- 
grams  per  milliliter  reading  for  that  set 
of  three  plates  were  the  same  as  the  cor¬ 
rection  point.  Thus,  if  in  correcting  the 
62.5  micrograms  per  milliliter  concentra¬ 
tion  the  average  of  the  36  readings  of 
the  50  micrograms  per  milliliter  concen¬ 
tration  is  18.0  millimeters  and  the  aver¬ 
age  of  the  50  micrograms  per  milliliter 
concentration  of  this  set  of  three  plates 
is  17.8  millimeters,  the  correction  is  -f  0.2 
millimeter.  If  the  average  reading  of  the 
62.5  micrograms  per  milliliter  concentra¬ 
tion  of  those  same  three  plates  is  19.6\ 
millimeters,  the  corrected  value  is  then 
19.8  millimeters.  Plot  these  corrected 
values,  including  the  average  of  the  50 
micrograms  per  milliliter  concentration, 
on  two-cycle  semilog  paper,  using  the 
concentration  in  micrograms  per  milli¬ 
liter  as  the  ordinate  (the  logarithmic 
scale)  and  the  diameter  of  the  zone  of  in¬ 
hibition  as  the  abscissa.  Draw  the 
standard  curve  through  these  points, 
either  by  inspection  or  by  means  of  the 
following  equations: 

.  3o+2b+c-e 

L- - s - ' 

„  3 e+2d+c-a 

H= - - - . 

where : 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard; 

H= Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard; 

c= Average  zone  diameter  for  the  60  mi¬ 
crograms  per  milliliter  standard; 

o,  b,  d,  e = Corrected  average  value  for  the 
82,  40,  62.6,  and  78.1  microgram  per 
milliliter  standard  solution,  respec¬ 
tively. 

<0)  Preparation  of  Sample.  ’Dissolve 
m  accurately  weighed  quantity  of  the 


sample  in  1  percent  potassium  phosphate 
buffer,  pH  6.0,  to  an  estimated  concentra¬ 
tion  of  50  micrograms  per  milliliter. 

(A)  Assay.  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  50  micrograms  per  milli¬ 
liter  standard  and  three  cylinders  with 
the  50  micrograms  per  milliliter  (esti¬ 
mated)  sample,  alternating  standard  and 
sample.  Incubate  the  plates  for  16 
hours  to  18  hours  at  30°  C.  and  then 
measure  the  diameter  of  each  zone  of  in¬ 
hibition.  To  estimate  the  potency  of  the 
sample,  average  the  zone  readings  of  the 
standard  and  the  zone  readings  of  the 
sample  on  the  three  plates  used.  If  the 
sample  gives  a  larger  zone  size  than  the 
average  of  the  standard,  add  the  differ¬ 
ence  between  them  to  the  50  micrograms 
per  milliliter  zone  on  the  standard  curve. 
If  the  average  value  is  lower  than  the 
standard  value,  subtract  the  difference 
between  them  from  the  50  micrograms 
per  milliliter  value  on  the  curve.  From 
the  curves,  read  the  potencies  corre¬ 
sponding  to  these  corrected  values  of 
zone  sizes. 

(2)  Toxicity.  Proceed  as  directed  in 
§  14 la. 4  of  this  chapter,  using  a  test  dose 
of  0.5  milliliter  of  a  solution  in  sterile 
U.S.P.  saline  TH. 

Note:  Solution  must  be  administered 
within  y2  -hour  after  preparation. 

(3)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  solu¬ 
tion  with  a  concentration  of  100  milli¬ 
grams  per  milliliter. 

(5)  Crystallinity.  Proceed  as  di¬ 
rected  in  §  141a.5(c)  of  this  chapter. 

(6)  Residue  on  ignition.  Proceed  as 
directed  in  §  141e.401(g)  of  this  chapter. 

(7)  Identity.  Proceed  as  directed  in 
subparagraph  (1)  (i)  of  this  paragraph. 

§  148d.2  Cycloserine  capsules. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Cycloserine  capsules 
are  capsules  composed  of  crystalline  cy¬ 
closerine,  with  or  without  one  or  more 
suitable  and  harmless  buffer  substances, 
diluents,  binders,  and  lubricants.  Each 
capsule  contains  250  milligrams  of  cyclo¬ 
serine.  The  moisture  content  is  not 
more  than  1.0  percent.  The  cycloserine 
used  conforms  to  the  standards  pre¬ 
scribed  by  8  148d.l  (a)(1).  Each  other 
substance  used,  if  its  name  is  recognized 
in  the  U.6.P.  or  N.F.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  In  addition  to  the  label¬ 
ing  prescribed  by  8  148.3  of  this  chapter, 
the  labeling  of  each  package  shall  bear 
a  warning  to  the  effect  that  the  drug 
is  to  be  used  in  patients  with  tubercu¬ 
losis  who  fail  to  respond  to  treatment 
with  isoniazid,  streptomycin,  para- 
aminosalicylic  acid,  viomycin,  pyrazin- 
amide,  or  combinations  of  these  drugs, 
and  that  the  drug  may  cause  serious 
reactions  such  as  convulsive  seizures 


and  mental  disturbances.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  8  148.4  of  this 
chapter,  each  such  request  shall  con¬ 
tain: 

(i)  Results  of  tests  and  assays  on: 

(a)  Cycloserine  used  in  making  the 
batch  for  potency,  toxicity,  pH,  residue 
on  ignition,  crystallinity,  and  identity. 

( b )  The  batch  for  cycloserine  content 
and  moisture. 

(ii)  Samples  required: 

(a)  Cycloserine  used  in  making  the 
batch:  10  packages,  each  containing 
approximately  500  milligrams. 

(b)  The  batch:  Minimum  of  30  cap¬ 
sules. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a)  and  (c) 
of  this  paragraph;  $.75  for  each  cap¬ 
sule  in  the  sample  submitted  in  accord¬ 
ance  with  subparagraph  (3)  (ii)  (5)  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency— ii)  Chemical  colorimetric  as¬ 
say.  (a)  Reagents: 

(1)  Acetic  acid — 1.02V  solution. 

(2)  Sodium  hydroxide — 4.02V  and  0.12V 
solutions. 

(3)  Sodium  nitroprusside — 4.0  percent 
solution:  Dissolve  4.0  grams  in  suffi¬ 
cient  distilled  water  to  make  100.0  milli¬ 
liters.  Mix  well.  Store  in  amber  bottle. 

(4)  Oxidized  nitroprusside  reagent — 
Mix  equal  parts  of  the  4.0  percent  sodium 
nitroprusside  solution  and  4.02V  sodium 
hydroxide,  and  let  stand  for  1  hour  be¬ 
fore  using.  Prepare  daily,  and  store  in 
amber  bottle. 

(5)  Cycloserine  standard  solution — 
Prepare  a  standard  solution  of  the  cy¬ 
closerine  working  standard  in  0.12V 
sodium  hydroxide  to  contain  100  micro- 
grams  per  milliliter. 

(b)  Procedure.  Transfer  the  con¬ 
tents  of  10  capsules  into  a  1,000-milli¬ 
liter  volumetric  flask.  Add  0.12V  sodium 
hydroxide  to  dissolve  the  sample,  and 
add  sufficient  0.1  N  sodium  hydroxide  to 
measure  1,000  milliliters.  Mix  well,  and 
filter.  Dilute  an  aliquot  of  the  filtrate 
with  sufficient  0.1N  sodium  hydroxide  to 
give  a  concentration  of  0.1  milligram 
per  milliliter  (estimated)  and  mix  well. 
Pipette  exactly  1.0  milliliter  of  the  work¬ 
ing  standard  solution  and  1.0  milliliter  of 
the  sample  solution  into  separate  test 
tubes.  Add  exactly  3.0  milliliters  of 
1.02V  acetic  acid  and  exactly  1.0  milliliter 
of  oxidized  nitroprusside  reagent  to  each 
of  the  test  tubes;  then  mix  thoroughly. 
Allow  the  tubes  to  stand  at  room  tem¬ 
perature  for  10  minutes-15  minutes,  in 
order  that  maximum  color  intensity  may 
.develop.  Using  a  reagent  blank,  deter¬ 
mine  the  absorbance  of  the  solutions  at 
625  millimicrons  in  a  suitable  spectro¬ 
photometer. 

Calculation: 


Sample  absorbance 

Milligrams  of  cycloMrto.  per  capsule = absorbance  X  C“P*Ul' 
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(ID  Biological  assay.  Using  a  high¬ 
speed  blender,  prepare  an  appropriate 
number  of  capsules  in  500  milliliters  of 
1  percent  potassium  phosphate  buffer, 
pH  6.0,  and  proceed  as  directed  in 
I  148d.l(b)(l)(il). 

The  average  potency  is  satisfactory  if  it 
contains  not  less  than  90  percent  and 
not  more  than  120  percent  of  the  number 
of  milligrams  of  cycloserine  that  it  is 
represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
S  141a.5(a)  of  this  chapter. 

§  148d.3  Cycloserine  capsules  with  iso¬ 
niazid. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Cycloserine  cap¬ 
sules  with  isoniazid  are  capsules  com¬ 
posed  of  crystalline  cycloserine  and 
isoniazid,  with  or  without,  one  or  more 
suitable  and  harmless  buffer  substances, 
diluents,  binders,  and  lubricants.  Each 
capsule  contains  250  milligrams  of  cyclo¬ 
serine  and  150  milligrams  of  isoniazid. 
The  moisture  content  is  not  more  than 


well.  Filter  about  30  milliliters  of  the  lute  to  volume  with  0.1N  hydrochloric 
solution,  discarding  the  first  few  milli-  acid,  and  mix  well, 
liters  of  filtrate.  Collect  the  remaining  (d)  Procedure.  Adjust  a  suitable  ul- 
filtrate.  Transfer  a  10.0-milliliter  all-  traviolet  spectrophotometer  to  100  per- 
quot  of  the  filtrate  to  a  1,000-milliliter  cent  light  transmission  with  0.1N  hydro- 
volumetric  flask,  dilute  to  volume  with  chloric  acid  in  the  absorption  cell.  De- 
0.1N  hydrochloric  acid,  and  mix  well.  termine  the  absorbance  values  for  the 

(b)  Preparation  of  cycloserine  stand-  sample,  the  cycloserine  standard,  and  the 

ard.  Accurately  weigh  about  30  milli-  isoniazid  standard  at  the  absorption 
grams  of  the  cycloserine  working  stand-  peaks  at  219  millimicrons  and  268  milli¬ 
ard  and  dissolve  in  sufficient  distilled  microns.  If  a  recording  spectrophotom- 
water  to  give  a  concentration  of  1.0  milli-  eter  is  used,  record  the  ultraviolet  ab- 
gram  per  milliliter.  Transfer  a  10.0-  sorption  spectrum  from  210  millimicrons 
milliliter  aliquot  of  this  solution  to  a  to  290  millimicrons.  If  a  nonrecording 
1,000-milliliter  volumetric  flask.  Dilute  spectrophotometer  is  used,  determine  the 
to  volume  with  0.11V  hydrochloric  acid,  absorbance  values  at  the  absorption 
and  mix  well.  -  peaks.  (The  exact  position  of  the  peaks 

(c)  Preparation  of  isoniazid  standard,  should  be  determined  for  the  particular 
Accurately  weigh  about  30  milligrams  of  instrument  used.) 

pure  isoniazid  and  dissolve  in  sufficient  (e)  Calculations — (1)  Cycloserine  con- 
distilled  water  to  give  a  concentration  tent:  Determine  the  ratio  ( R )  of  the  ab- 
of  1.0  milligram  per  milliliter.  Transfer  sorbance  of  the  isoniazid  standard  at  219 
a  10.0-milliliter  aliquot  of  this  solution  millimicrons  to  its  absorbance  at  268 
to  a  1,000-milliliter  volumetric  flask.  Di-  millimicrons. 

^  _  Absorbance  of  isoniazid  standard  at  219  millimicrons 
~~  Absorbance  of  isoniazid  standard  at  268  millimicrons 


1.0  percent.  The  cycloserine  used  con¬ 
forms  to  the  standards  prescribed  by 
S  148d.l(a)  (1).  Each  other  substance 
used,  if  its  name  is  recognized  in  the 
U8P.  or  NJ?„  conforms  to  the  standards 
prescribed  therefor  by  such  official  com¬ 
pendium. 

(2)  Labeling.  In  addition  to  the  la¬ 
beling  prescribed  by  8  148.3  of  this  chap¬ 
ter,  the  labeling  of  each  package  shall 
bear  a  warning  to  the  effect  that  the 
drug  is  to  be  used  in  patients  with  tu¬ 
berculosis  who  fail  to  respond  to  treat¬ 
ment  with  isoniazid,  streptomycin,  para- 
aminosalicyclic  acid,  vlomycin,  pyrazina- 
mide,  or  combinations  of  these  drugs  and 
that  the  drug  may  cause  serious  reactions 
such  as  convulsive  seizures  and  mental 
disturbances.  _Its  expiration  date  is  12 
months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.3  of  this 
chapter,  each  such  request  shall  contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  Cycloserine  used  in  making  the 
batch  for  potency,  toxicity,  pH,  residue 
on  ignition,  crystallinity,  and  identity. 

(b)  The  batch  for  cycloserine  content, 
isoniazid  content,  and  moisture. 

(ii)  Samples  required: 

(a)  Cycloserine  used  in  making  the 
batch:  10  packages,  each  containing  ap¬ 
proximately  500  milligrams. 

/  (b)  The  batch:  Minimum  of  30  cap¬ 
sules. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  and  (c)  of 
this  paragraph;  $1.00  for  each  capsule  in 
the  sample  submitted  in  accordance 
with  subparagraph  (3)  (Ii)  (b)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Chemical  assays  for  cy¬ 
closerine  and  isoniazid — (a)  Preparation 
of  sample.  Transfer  the  entire  contents 
of  four  representative  capsules  to  a 
1,000-milliliter  volumetric  flask.  Dilute 
to  volume  with  distilled  water,  and  mix 


Correct  the  absorbance  value  of  the 
sample  at  219  millimicrons  for  the  iso¬ 
niazid  equivalent  as  follows: 

A'=*{AX— A,X*). 
where: 

Aa=Corrected  absorbance  at  219  millimi¬ 
crons; 

Aj = Absorbance  of  sample  at  219  mill lml- 
crons; 

A,  = Absorbance  of  sample  at  268  millimi¬ 
crons. 

Calculate  the  cycloserine  content  as  fol¬ 
lows: 

Milligrams  of  cycloserine  per  capsule 

=4-*X250. 

- 

where: 

.  A ,  =:  Absorbance  of  cycloserine  standard  at 
219  millimicrons. 

The  content  of  cycloserine  is  satisfac¬ 
tory  if  it  contains  not  less  than  90  per¬ 
cent  and  not  more  than  120  percent  of 
the  number  of  milligrams  of  cycloserine 
that  it  is  represented  to  contain. 

(2)  Isoniazid  content — (i)  Prepara¬ 
tion  of  sample.  Use  the  solution  pre¬ 
pared  as  directed  in  subdivision  (i)  (a) 
of  this  subparagraph. 

(ii)  Preparation  of  standard.  Use 
the  solution  prepared  as  directed  in  sub¬ 
division  (i)  (c)  of  this  subparagraph. 

(iii)  Procedure.  Proceed  as  directed 
in  subdivision  (i)  (d)  of  this  subpara¬ 
graph  and  obtain  the  absorbance  of  the 
sample  and  the  isoniazid  standard  at  the 
absorption  peak  at  268  millimicrons. 
Calculate  as  follows: 

A.  X  250 

Milligrams  of  Isoniazid  per  capsule  - , 

At 

where: 

A1=Absorbanoe  of  Isoniazid  standard  at 
268  millimicrons; 

A, = Absorbance  of  sample  at  268  millimi¬ 
crons. 

The  content  of  isoniazid  is  satisfactory 
If  it  contains  not  less  than  90  percent 
and  not  more  than  120  percent  of  the 
number  of  milligrams  that  it  is  repre¬ 
sented  to  contain. 


(ii)  Plate  assay  method  for  cycloserine 
content.  Proceed  as  directed  in  9  148d.- 
2  (b)  (1)  (ii) .  The  average  content  of 
cycloserine  in  each  capsule  is  satisfac¬ 
tory  if  it  contains  not  less  than  90  per¬ 
cent  and  not  more  than  120  percent  of 
the  number  of  milligrams  that  each  cap¬ 
sule  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  14 la. 26(e)  of  this  chapter. 

PART  148f— GRAMICIDIN 

§  148f.l  Gramicidin. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Gramicidin  is  the  white, 
or  nearly  white,  odorless,  crystalline 
compound  of  a  kind  of  gramicidin  or  a 
mixture  of  two  or  more  such  compounds. 
It  is  so  purified  and  dried  that: 

(1)  It  has  a  potency  of  not  less  than 
900  micrograms  of  gramicidin  per  milli¬ 
gram. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  3  percent. 

(iv)  Its  residue  on  ignition  is  not  more 
than  i.o  percent. 

(v)  It  does  not  melt  below  229°  C. 
after  drying  in  vacuum  at  60°  C.  for  3 
hours. 

(vi)  The  difference  between  the 
absorptivity  value  at  the  maximum  oc¬ 
curring  at  282  millimicrons  and  the 
absorptivity  value  at  the  minimum  oc¬ 
curring  at  247  millimicrons  is  100  ±4  per¬ 
cent  of  the  difference  obtained  with  the 
gramicidin  working  standard. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
8  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture, 
residue  on  ignition,  melting  point,  iden¬ 
tity,  and  crystallinity. 
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(ii)  Samples  required  of  the  batch: 
Ten  packages,  each  containing  approxi¬ 
mately  600  milligrams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  sample  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Culture  medium.  Use  in¬ 
gredients  that  conform  to  the  standards 
prescribed  by  the  U.S.P.  or  N.F.  Make 
nutrient  broth  for  preparing  an  inoculum 
of  the  test  organism,  as  follows : 


Peptone -  5.0  gm. 

Yeast  extract -  1.5  gm. 

Beef  extract - -1.5  gm. 

Sodium  chloride -  3.5  gm. 

Dextrose -  1.0  gm. 

Dipotassium  phosphate - 3.68  gm. 

Potassium  dihydrogen  phosphate _ 1.32  gm. 

Distilled  water,  qa -  1,000.00  ml. 

pH  7.0  after  sterilization. 


In  lieu  of  preparing  the  medium  from  the 
individual  ingredients  specified  above, 
the  nutrient  broth  may  be  made  from 
a  dehydrated  mixture  that,  when  recon¬ 
stituted  with  distilled  water,  has  the  same 
composition  as  such  medium.  Minor 
modifications  of  the  individual  ingredi¬ 
ents  specified  are  permissible  if  the  re¬ 
sulting  medium  possesses  growth-pro¬ 
moting  properties  at  least  equal  to  the 
medium  described. 

(ii)  Working  standard.  Dry  an  ap¬ 
propriate  amount  of  the  gramicidin 
working  standard  for  3  hours  at  60°  C. 
and  a  pressure  of  5  millimeters  or  less. 
Determine  the  dry  weight  and  dissolve 
In  sufficient  95  percent  alcohol  to  obtain 
stock  solution  of  1,000  micrograms  per 
milliliter.  Keep  this  stock  solution  in 
the  refrigerator.  Do  not  use  it  later  than 
30  days  after  it  is  made. 

(iii)  Preparation  of  sample.  Dissolve 
an  appropriate  quantity  of  the  sample  in 
a  volume  of  95  percent  ethyl  alcohol  to 
obtain  a  convenient  stock  solution.  Make 
further  dilutions  volumetrlcally  in  95 
percent  ethyl  alcohol  to  obtain  a  final 
concentration  of  0.04  microgram  per 
milliliter  (estimated). 

(iv)  Preparation  of  test  organism. 
The  test  organism  is  Streptococcus  fae- 
calis  (ATCC  10541)  which  is  maintained 
in  100-milliliter  quantities  of  the  nu¬ 
trient  broth  described  in  subdivision  (i) 
of  this  subparagraph.  For  the  test, 
prepare  a  fresh  subculture  by  transfer¬ 
ring  a  loopful  of  the  stock  culture  to  100 
milliliters  of  nutrient  broth,  and  in¬ 
cubate  16  hours  to  18  hours  at  37°  C. 
For  the  daily  inoculum,  use  6.0  milliliters 
of  the  subculture  for  each  1,000  milli¬ 
liters  of  nutrient  broth  needed  in  the 
assay. 

(v)  Procedure.  Prepare  solutions  for 
the  daily  standard  curve  by  diluting  an 
aliquot  of  the  stock  working  standard 
solution  prepared  as  described  in  sub¬ 
division  (ii)  of  this  subparagraph  in  95 
percent  ethyl  alcohol  to  obtain  concen¬ 
trations  of  0.028,  0.034,  0.040,  0.048,  and 
0.058  microgram  per  milliliter.  Place 
0.1  milliliter  of  each  concentration  of 
the  standard  curve  and  of  the  sample 
solution  prepared  as  described  in  sub¬ 
division  (iii)  of  this  subparagraph  in 
each  of  three  replicate  test  tubes,  16 
toillimeters  x  125  millimeters  (outside 
dimensions) .  To  each  tube,  add  9  mil¬ 


liliters  of  the  inoculated  broth  described 
in  subdivision  (iv)  of  this  subparagraph 
and  place  immediately  in  a  water  bath 
at  37°  C.  for  3  hours  to  4  hours.  Remove 
the  tubes  and  add  0.5  milliliter  of  a  12 
percent  solution  of  formaldehyde  to  each 
tube.  Read  the  absorbance  values  of 
each  tube  in  a  suitable  photoelectric 
colorimeter,  using  a  wavelength  of  530 
millimicrons.  Set  the  instrument  at 
zero  absorbance  with  clear,  uninoculated 
broth  prepared  as  described  in  subdivi¬ 
sion  (i)  of  this  subparagraph. 

(vi)  Estimation  of  potency.  Plot  the 
average  absorbance  values  for  each  con¬ 
centration  of  the  standard  on  two-cycle 
semi-logarithmic  graph  paper  with  ab¬ 
sorbance  values  on  the  arithmetic  scale 
and  concentrations  on  the  logarithmic 
scale.  Construct  the  best  straight  line 
through  the  points  either  by  inspection 
or  by  means  of  the  following  equations: 

_3a+2b+c— e 


3e+2  d+c—a 


where: 

L= Calculated  absorbance  value  for  the 
lowest  concentration  of  the  curve; 

H — Calculated  absorbance  value  for  the 
highest  concentration  of  the  stand¬ 
ard  curve; 

■a,  b,  c,  d,  e= Average  absorbance  values  for 
each  concentration  of  the  standard 
curve. 

Plot  the  values  obtained  for  L  and  H  and 
connect  the  points  with  a  straight  line. 
Average  the  absorbance  value  for  the 
sample  and  read  the  gramicidin  concen¬ 
tration  from  the  standard  curve.  Multi¬ 
ply  the  concentration  by  appropriate  di¬ 
lution  factors  to  obtain  the  gramicidin 
content  of  the  sample. 

(2)  Toxicity.  Proceed  as  directed  in 

§  141a.4  of  this  chapter,  except  inject 
subcutaneously  with  0.5  milliliter  of  a 
suspension  of  the  sample  containing  5 
milligrams  of  gramicidin  per  milliliter 
in  10  percent  acacia  solution.  Observe 
mice  for  4  days.  ,s 

(3)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(4)  Residue  on  ignition.  Proceed  as 
directed  in  §  141e.401(g)  of  this  chap¬ 
ter. 

(5)  Melting  point.  Proceed  as  direct¬ 
ed  in  §  141d.301(h)  of  this  chapter. 

(6>^Jdentity.  Accurately  weigh  about 
20  milligrams  of  the  sample  and  dilute 
in  ethyl  alcohol  to  give  a  concentration 
of  0.02  milligram  (estimated)  of  grami¬ 
cidin  per  milliliter.  Prepare  a  solution  of 
the  gramicidin  working  standard  to  con¬ 
tain  0.02  milligram  per  milliliter  in  ethyl 
alcohol  Using  a  suitable  recording  spec¬ 
trophotometer  with  1-centimeter  cells, 
record  the  ultraviolet  absorbance  spec¬ 
trum  of  each  solution  from  220  millimi¬ 
crons  to  320  millimicrons.  The  ultra¬ 
violet  absorbance  spectrum  of  the  sample 
solution  should  compare  qualitatively  to 
-that  of  the  working  standard  solution. 
Determine  the  absorptivities  of  each  at 
the  maximum  occurring  at  282  millimi¬ 
crons  and  at  the  minimum  occurring  at 
247  millimicrons  (the  exact  position  of 
the  maximum  and  minimum  of  the 
gramicidin  working  standard  should  be 
determined  for  the  particular  instrument 
used) .  The  difference  in  the  absorptiv¬ 


ities  of  the  sample  is  100  ±4.0  percent  of 
that  of  the  working  standard. 

(7)  Crystallinity.  Proceed  as  direct¬ 
ed  in§  141a. 5(c)  of  this  chapter. 

(Sec.  507,  50  Stat.  463,  as  amended,  76  Stat. 
785,  786,  787;  21  U.S.C.  357) 

PART  148H— KANAMYCIN  SULFATE 

Sec. 

148h.l  Kanamycin  sulfate. 

148h.2  Kanamycin  sulfate  injection. 

148b  .3  Kanamycin  sulfate  capsules. 

Authority:  The  provisions  of  this  Part 
148h  issued  under  sec.  507,  50  Stat.  463,  as 
amended  76  Stat.  785,  786,  787;  21  U.S.CA. 
357. 

§  148h.l  Kanamycin  sulfate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Kanamycin  sulfate 
is  the  crystalline  sulfate  salt  of  a  kind 
of  kanamycin  or  a  mixture  of  two  or 
more  such  salts.  It  is  so  purified  and 
dried  that: 

(1)  Its  potency  on  the  anhydrous  basis 
is  not  less  than  750  micrograms  of  kana¬ 
mycin  per  milligram. 

(ii)  It  is  sterile. 

(iii)  It  is  nontoxic. 

(iv)  It  is  nonpyrogenic. 

(v)  Its  moisture  content  is  not  more 
than  4  percent. 

(vi)  Its  pH  in  an  aqueous  solution  con¬ 
taining  10  milligrams  per  milliliter  is  not 
less  than  6.5  and  not  more  than  8.5. 

(vii)  Its  residue  on  ignition  is  not 
more  than  1.0  percent. 

(vlii)  It  gives  a  positive  identity  test 
for  kanamycin. 

(ix)  It  contains  not  more  than  5.0  per¬ 
cent  kanamycin  B. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain : 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  toxicity,  py¬ 
rogens,  moisture,  pH,  residue  on  ignition, 
identity,  crystallinity,  and  kanamycin  B 
content. 

(ii)  Samples  required: 

(a)  For  all  tests  except  sterility:  10 
packages,  each  containing  approximately 
500  milligrams. 

(b)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  milli¬ 
grams. 

(4)  Fees.  $5.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (a)  of  this  paragraph; 
$10.00  for  all  samples  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (b) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Cylinders  {cups) .  Use 
cylinders  described  under  §  141a.l(a)  of 
this  chapter. 

(ii)  Culture  medium.  Use  ingredi¬ 
ents  that  conform  to  the  standards  pre¬ 
scribed  by  the  U.S.P.  or  N.F.  Make  nu¬ 
trient  agar  as  follows: 

(a)  For  the  base  and  seed  layers: 


Peptone  _  6. 0  gm. 

Pancreatic  digest  of  casein _ _  4.0  gm. 

Teast  extract _ 3.0  gm. 

Beef  extract _ _ 1.5  gm. 
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DextroM  _ _  1.0  gm. 

Agar  -  15.0  gm. 

Distilled  water,  qs _  1,000  ml. 

pH  7.8  to  8.0  after  sterilization. 

(b)  Nutrient  agar  for  carrying  the 
test  organism  is  the  same  as  that  de¬ 
scribed  in  (a)  of  this  subdivision,  ex¬ 
cept  that  the  pH  is  6.5  to  6.6  after  sterili¬ 
zation. 

In  lieu  of  preparing  the  media  from  the 
Individual  ingredients  specified  in  this 
subdivision,  they  may  be  made  from  a 
dehydrated  mixture  that,  when  reconsti¬ 
tuted  with  distilled  water,  has  the  same 
composition  as  such  media.  Minor 
modification  of  the  individual  ingredients 
specified  in  this  subdivision  are  permis¬ 
sible  if  the  resulting  media  possess 
growth-promoting  properties  at  least 
equal  to  the  media  described. 

(ill)  Working  standard.  Dissolve  a 
suitable  quantity  of  the  working  stand¬ 
ard,  accurately  weighed,  in  sufficient 
0.1  M  potassium  phosphate  buffer,  pH 
8.0,  to  give  a  convenient  stock  solution. 
The  stock  solution,  when  stored  under 
refrigeration,  may  be  used  for  a  period 
not  exceeding  1  month. 

(iv)  Preparation  of  sample.  Dissolve 
a  suitable  quantity,  accurately  weighed, 
in  O.llf  potassium  phosphate  buffer,  pH 
8.0,  to  give  a  convenient  stock  solution. 
Further  dilute  volumetrically  in  0.1  Af  po¬ 
tassium  phosphate  buffer,  pH  8.0,  to 
make  a  solution  containing  5.0  micro¬ 
grams  of  kanamycin  per  milliliter  (esti¬ 
mated). 

(v)  Preparation  of  test  organism. 
The  test  organism  is  Staphylococcus 
aureus  (ATCC  6538P)  which  is  main- 

'  tained  on  agar  described  in  subdivision 
(11)  (b)  of  this  subparagraph.  From  a 
stock  slant.  Inoculate  a  Roux  bottle  con¬ 
taining  the  same  agar  and  incubate  for 
24  hours  at  32°  C.  to  35°  C.  Wash  the 
growth  from  the  agar  surface  with  50 
milliliters  of  sterile  U.S.P.  saline  T.S. 
If  an  aliquot  of  this  bulk  suspension, 
when  diluted  1:20  with  sterile  U.S.P. 
saline  TJ3.,  gives  25  percent  light  trans¬ 
mission  in  a  suitable  photoelectric  color¬ 
imeter  equipped  with  a  filter  having  a 
wavelength  of  580  mp  and  a  test  tube 
with  an  inside  diameter  of  13  millimeters 
as  an  absorption  cell,  it  is  satisfactory  for 
use.  It  may  be  necessary  to  adjust  the 
bulk  suspension  by  dilution,  so  that  an 
aliquot  of  the  adjusted  suspension  di¬ 
luted  1:20  gives  25  percent  light  trans¬ 
mission.  (The  adjusted  bulk  suspen¬ 
sion  only,  and  not  the  1 : 20  dilution  of  it, 
is  used  in  preparing  the  seed  layer.) 
The  bulk  suspension  may  be  stored  for  1 
week  under  refrigeration.  An  aliquot  of 
the  adjusted  bulk  suspension  is  added 
to  the  agar  described  in  subdivision  (ii) 
(a)  of  this  subparagraph,  which  has  been 
melted  and  cooled  to  48°  C.  Employ  test 
plates  to  determine  the  quantity  of  the 
adjusted  bulk  suspension  (usually  0.4 
milliliter)  to  be  added  to  each  100  milli¬ 
liters  of  agar  to  give  clear,  sharp  zones 
of  inhibition  of  an  appropriate  size. 

(vi)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  subdivision  (ii)  (a)  of  this  sub- 
paragraph  to  each  Petri  dish  (20  milli¬ 
meters  x  100  millimeters).  Distribute 
the  agar  evenly  in  the  plates  and  allow 
to  harden.  Use  the  plates  the  same  day 


they  are  prepared.  Add  4j0  milliliters  of 
the  inoculum  prepared  as  described  in 
subdivision  (v)  of  this  subparagraph  to 
each  plate,  tilting  the  plates  back  and 
forth  to  spread  the  inoculated  agar 
evenly  over  the  surface. 

(vli)  Standard  curve.  Prepare  daily 
in  O.llf  potassium  phosphate  buffer, 
pH  8.0,  from  the  stock  solution  described 
in  subdivision  (lii)  of  this  subparagraph, 
concentrations  of  3.2,  4.0,  5.0,  6.25,  and 
7.81  micrograms  per  milliliter  of  solution. 
A  total  of  12  plates  is  used  in  the  prep¬ 
aration  of  the  standard  curve,  three 
plates  for  each  solution  except  the  5.0 
micrograms  per  milliliter  solution.  The 
latter  concentration  is  used  as  the  ref¬ 
erence  point  and  is  included  on  each 
plate.  On  each  of  three  plates,  fill  three 
cylinders  with  the  5.0  microgram  per 
milliliter  standard  and  the  other  three 
cylinders  with  the  concentration  under 
test.  Thus,  there  will  be  thirty-six  5- 
microgram  determinations  and  nine  de¬ 
terminations  for  each  of  the  other  points 
on  the  curve.  After  the  plates  have  in¬ 
cubated,  read  the  diameters  of  the  circles 
of  inhibition.  Average  the  readings  of 
the  5.0  micrograms  per  milliliter  concen¬ 
tration  and  the  readings  of  the  concen¬ 
tration  tested  for  each  set  of  three  plates 
and  average  also  all  36  readings  of  the  5.0 
micrograms  per  milliliter  concentration. 
The  average  of  the  36  readings  of  the  5.0 
micrograms  per  milliliter  concentration 
is  the  correction  point  for  the  curve. 
Correct  the  average  value  obtained  for 
each  point  to  the  figure  it  would  be  if 
the  5.0  micrograms  per  milliliter  reading 
for  that  set  of  three  plates  were  the 
same  as  the  correction  point.  Thus,  if 
in  correcting  the  4.0-microgram  concen¬ 
tration,  the  average  of  the  36  readings 
of  the  5.0  micrograms  per  milliliter  con¬ 
centration  is  16.5  millimeters  and  the 
average  of  the .5.0  micrograms  per  milli¬ 
liter  concentration  of  this  set  of  three 
plates  is  16.3  millimeters,  the  correction 
is  +0.2  millimeter.  If  the  average  read¬ 
ings  of  the  4.0  micrograms  per  milliliter 
concentration  of  these  same  three  plates 
is  15.9  millimeters,  the  corrected  value 
is  then  16.1  millimeters.  Plot  these  cor¬ 
rected  values,  including  the  average  of 
the  5.0  micrograms  per  milliliter  concen¬ 
tration,  on  2-cycle  semilog  paper,  using 
the  concentration  in  micrograms  per 
milliliter  as  the  ordinate  (the  logarith¬ 
mic  scale)  and  the  diameter  of  the  zone 
of  inhibition  as  the  abscissa.  Draw  the 
standard  curve  through  these  points, 
either  by  inspection  or  by  means  of  the 
following  equations: 

_  3a+2b+e-e 

L - - - ,  • 

3e+2 d+c—a 

H - - - . 

where: 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H = Calculated  zone  diameter  for  the  high- 
.  est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings 
of  the  5.0  mlcrograms  per  wiiinnter 
standard; 

«,  b,  d.  e— Corrected  average  values  for  the 
3.2,  4.0,  6.25,  and  7.81  mlcrograms 
per  milliliter  solutions,  respectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  wtih  a  straight  line. 


(viM)  Assay.  Place  six  cylinders  on 
the  Inoculated  agar  surface  in  each  Petri 
dish  prepared  as  described  in  subdivision 
(vi)  of  this  subparagraph,  so  that  they 
are  at  approximately  60*  intervals  on  2.8- 
centimeter  radius.  Use  three  plates  for 
each  sample.  Fill  three  cylinders  on 
each  plate  with  the  5.0  micrograms  per 
milliliter  standard  and  three  cylinders 
with  the  5.0  micrograms  per  milliliter 
(estimated)  sample,  alternating  stand¬ 
ard  and  sample.  Incubate  plates  for  16 
hours  to  18  hours  at  32*  C.  to  35°  C. 
and  measure  the  diameter  of  each  circle 
of  inhibition. 

(ix)  Estimation  of  potency.  Average 
the  zone  readings  of  the  standard  and 
average  the  zone  readings  of  the  sample 
on  the  three  plates  used.  If  the  sample 
gives  larger  average  zone  size  than  the 
average  of  the  standard,  add  the  differ¬ 
ence  between  them  to  the  5.0-microgram 
zone  sizes  of  the  standard  curve.  If  the 
average  value  is  lower  than  the  standard 
value,  subtract  the  difference  between 
them  from  the  5.0 -microgram  value  on 
the  curve.  From  the  curve,  read  the 
potencies  corresponding  to  these  cor¬ 
rected  values  of  zone  sizes. 

(2)  Sterility.  Using  500  milligrams 
from  each  container  tested,  proceed  as 
directed  in  S  141a.2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for  bac¬ 
teria. 

(3)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  using  0.5  milli¬ 
liter  of  a  solution  prepared  by  diluting 
the  sample  to  approximately  2.0  milli¬ 
grams  of  kanamycin  per  milliliter  with 
sterile  UJ3.P.  saline  T.S. 

(4)  Pyrogens.  Proceed  as  directed  in 
§  141a.3  of  this  chapter,  using  a  test  dose 
of  1.0  milliliter  per  kilogram  of  solution 
containing  10  milligrams  of  kanamycin 
per  milliliter  of  sterile,  pyrogen-free 
U.SP.  saline  TJS. 

(5)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(6)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  solu¬ 
tion  containing  10  milligrams  per  milli¬ 
liter. 

(7)  Residue  on  ignition.  Proceed  as 
directed  in  f  141e.401  (g)  of  this  chapter. 

(8)  Identity.  Dissolve  about  10  milli¬ 
grams  of  kanamycin  sulfate  in  1  milli¬ 
liter  of  water,  and  add  1  milliliter  of  a 
1:500  solution  of  triketohydrindene  hy¬ 
drate  in  normal  butyl  alcohol,  then  add 
0.5  milliliter  of  pyridine.  Heat  on  a 
steam  bath  for  5  minutes,  and  add  10 
milliliters  of  water;  a  deep-purple  color 
is  produced. 

(9)  Kanamycin  B  content — (i)  Cylin¬ 
ders  (cups) .  Use  cylinders  described  un¬ 
der  {  141a.l(a)  of  this  chapter. 

(ii)  Culture  medium.  Use  ingredients 
that  conform  to  the  standards  prescribed 
by  the  USP.  or  NF.  Make  agar  for 
the  base  and  seed  layers  as  follows: 


Peptone _  6.0  gm. 

Yeast  extract _  8.0  gm. 

Beef  extract _ _ _ ; _  1.5  gm. 

Agar _ 15.0  gm. 


ph  7.8  to  8.0  after  sterilization. 

(iii)  Working  standard.  Dissolve  a 
suitable  quantity  of  the  kanamycin  sul¬ 
fate  reference  standard,  accurately 
weighed,  in  O.llf  potassium  phosphate 
buffer,  pH  8.0,  to  give  a  concentration 
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equivalent  to  1.0  milligram  of  kanamycin 
per  milliliter. 

(iv)  Preparation  of  sample.  To  50 
milligrams,  accurately  weighed,  of  kana- 
mycin  sulfate  in  a  suitable  container 
(such  as  a  7.5-milliliter  serum  vial)  add 
2.5  milliliters  of  6 N  hydrochloric  acid, 
and  tightly  close  the  container.  Heat  in 
a  water  bath  at  100°  C.  for  1  hour,  and 
cool.  Add  2  milliliters  of  6 N  sodium 
hydroxide,  then  dilute  with  sterile  O.lAf 
potassium  phosphate  buffer,  pH  8.0,  to 
obtaih  a  concentration  of  the  equivalent 
of  1  microgram  of  kanamycin  B  per 
milliliter  (estimated) . 

(v)  Preparation  of  test  organism.  Use 
Bacillus  subtilis  (ATCC6633)  maintained 
on  the  nutrient  agar  described  in  sub¬ 
division  <ii)  (b)  of  this  subparagraph. 
From  a  stock  slant.  Inoculate  a  Roux 
bottle  containing  approximately  300 
milliliters  of  the  same  agar  and  incubate 
for  24  hours  at  32°  C.  to  35°  C.  Prepare 
a  spore  suspension  by  the  following 
method:  Grow  the  organism  for  5  days 
in  a  Roux  bottle  containing  300  milli¬ 
liters  of  nutrient  agar  described  in  (ii) 
(b)  of  this  subparagraph,  modified  by 
the  addition  of  300  milligrams  of 
MnSCVHaO  per  liter  of  nutrient  agar. 
Wash  and  heat-shock  the  spore  suspen¬ 
sion  as  described  in  (v)  (a)  of  this  sub- 
paragraph.  Maintain  the  spore  suspen¬ 
sion  under  refrigeration.  Determine  by 
appropriate  tests  the  quantity  of  spore 
suspension  to  be  added  to  each  100 
milliliters  of  agar  for  the  secondary  layer 
that  will  give  clear,  sharp  zones  of 
inhibition. 

(vi)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  this  subparagraph  to  each 
Petri  dish  (20  millimeters  x  100  milli¬ 
meters).  Distribute  the  agar  evenly  in 
the  plates  and  allow  to  harden.  Use  the 
plates  the  same  day  they  are  prepared. 
Add  4.0  milliliters  of  the  fresh  daily 
inoculum  described  in  subdivision  (iv) 
of  this  subparagraph  to  each  plate,  tilt¬ 
ing  the  plates  back  and  forth  to  spread 
the  inoculated  agar  evenly  over  the 
surface. 

(vii)  Standard  curve.  Prepare  on  the 
day  of  testing  in  0.1M  potassium  phos¬ 
phate  buffer,  pH  7.8  to  8.0,  from  the 
standard  stock  solution,  sufficient  vol¬ 
umes  of  the  following  concentrations: 
0.64,  0.8,  1.0,  1.25,  and  1.56  micrograms 
per  milliliter.  The  1.0  microgram  per 
milliliter  solution  is  the  reference  point 
of  the  standard  curve.  On  each  of  three 
Plates  fill  three  cylinders  with  the  1.0 
microgram  per  milliliter  standard  and 
the  other  three  cylinders  with  the  con¬ 
centration  under  test.  Thus,  there  will 
be  thirty-six  1.0-microgram  determina¬ 
tions  and  nine  determinations  for  each 
of  the  other  points  on  the  curve.  After 
the  plates  have  incubated,  read  the 
diameters  of.  the  circles  of  inhibition. 
Average  the  readings  of  the  1.0  micro- 
gram  per  milliliter  concentration  and 
the  readings  of  the  concentration  test 
for  each  set  of  three  plates  and  average 
also  all  36  readings  of  the  1.0  microgram 
Per  milliliter  concentration.  The  aver¬ 
age  of  the  36  readings  of  the  1.0  micro¬ 
gram  per  milliliter  concentration  is  the 
correction  point  for  the  curve.  Correct 
the  average  value  obtained  for  each 


point  to  the  figure  it  would  be  if  the  1.0 
microgram  per  milliliter  reading  for  that 
set  of  three  plates  were  the  same  as  the 
correction  point.  Thus,  if  in  correcting 
the  0.8-microgram  concentration,  the 
average  of  the  36  readings  of  the  1.0 
microgram  per  milliliter  concentration 
is  16.5  millimeters  and  the  average  of  the 
1.0  microgram  per  milliliter  concentra¬ 
tion  of  this  set  of  three  plates  is  16.3 
millimeters,  the  correction  is  +0.2  milli¬ 
meter.  If  the  average  readings  of  the 
0.8  microgram  per  milliliter  concentra¬ 
tion  of  these  same  three  plates  is  15.9 
millimeters,  the  corrected  value  is  16.1 
millimeters.  Plot  these  corrected  values, 
including  the  average  of  the  1.0  micro¬ 
gram  per  milliliter  concentration,  on 
2-cycle  semilogarithmic  paper,  using  the 
concentration  in  micrograms  per  milli¬ 
liter  as  the  ordinate  and  the  diameter  of 
the  zone  of  inhibition  as  the  abscissa. 
Draw  the  standard  curve  through  these 
points,  either  by  inspection  or  by  means 
of  the  following  equations: 

3o+2b+c— e 


3e+2d+c— a 


where: 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H  =.  Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  38  readings 
of  the  1.0  microgram  per  milliliter 
standard; 

a,  b,  d.  e= Corrected  average  values  for  the 
0.64,  0.8,  1.0,  1.25,  and  1.50  micro¬ 
grams  per  milliliter  solutions,  re¬ 
spectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  straight  line. 

(viii)  Assay.  Place  six  cylinders  on 
the  inoculated  agar  surface  In  each  Petri 
dish  prepared  as  described  in  subdivision 
(vi)  of  this  subparagraph,  so  that  they 
are  at  approximately  60°  intervals  on  a 
2. 8-centimeter  radius.  Use  three  plates 
for  each  sample.  Fill  three  cylinders  on 
each  plate  with  the  1.0  microgram  per 
milliliter  standard  and  three  cylinders 
with  the  1.0  microgram  (estimated)  per 
milliliter  sample,  alternating  standard 
and  sample.  Incubate  plates  for  16 
hours  to  18  hours  at  32°  C.  to  35°  C.,  and 
measure  the  diameter  of  each  circle  of 
inhibition. 

(ix)  Estimation  of  kanamycin  B  con¬ 
tent.  Average  the  zone  readings  of  the 
standard  and  average  the  zone  readings 
of  the  sample  on  the  three  plates  used. 
If  the  sample  gives  larger  average  zone 
size  than  the  average  of  the  standard, 
add  the  difference  between  them  to  the 
1.0-microgram  zone  sizes  of  the  standard 
curve.  If  the  average  value  Is  lower  than 
the  standard  value,  subtract  the  differ¬ 
ence  between  them  from  the  1.0-micro- 
gram  value  on  the  curve.  From  the 
curve,  read  the  kanamycin  potencies  cor¬ 
responding  to  these  corrected  values  of 
zone  sizes.  Multiply  the  observed  po¬ 
tency  by  100  and  divide  by  126,  to  ob¬ 
tain  a  value  representing  the  potency  in 
terms  of  the  milligram  equivalent  of 
kanamycin  B.  The  calculated  amount 
of  kanamycin  B  is  not  more  than  5  per¬ 
cent  of  the  content  of  kanamycin  found 


in  subparagraph  (1)  (1)  of  this  para¬ 
graph. 

(10)  Crystallinity.  Proceed  as  di¬ 
rected  in  S  141a.5(c)  of  this  chapter. 

§  148h.2  Kanamycin  sulfate  injection. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Kanamycin  sulfate 
injection  is  an  aqueous  solution  of  kana¬ 
mycin  sulfate  with  suitable  and  harmless 
buffer  substances  and  preservatives.  It 
contains  either  250  milligrams  of  kana¬ 
mycin  per  milliliter  or  1.0  gram  of  kana¬ 
mycin  per  3.0  milliliters.  It  is  sterile. 
It  is  nontoxic.  It  is  nonpyrogenic.  Its 
pH  is  not  less  than  3.5  and  not  more 
than  5  5.  The  kanamycin  sulfate  used 
conforms  to  the  standards  prescribed  by 
§  148h.l (a)(1)  (i),  (vii),  (viii), and  (ix). 
Each  other  substance  used,  if  its  name  is 
recognized  in  the  U.S.P.  or  N.F.,  conforms 
to  the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling,  (i)  In  addition  to  the 
requirements  prescribed  by  9  148.3  of  this 
chapter,  the  labeling  of  each  package 
shall  bear  a  warning  to  the  effect  that 
older  patients  and  patients  receiving  a 
total  dose  of  more  than  20  grams  of  the 
drug  should  be  carefully  observed  for 
signs  of  eighth-nerve  damage.  In  pa¬ 
tients  with  impaired  kidney  function  or 
with  prerenal  azotemia,  the  risk  of  severe 
ototoxic  reaction  that  may  result  in  per¬ 
manent  deafness  is  sharply  increased. 

(11)  The  expiration  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  kanamycin  sulfate  used  in 
making  the  batch  for  potency,  residue  on 
ignition,  moisture,  identity,  crystallinity, 
and  kanamycin  B  content. 

(b)  The  batch  for  potency,  sterility, 
toxicity,  pyrogens,  histamine,  and  pH. 

Oi)  Samples  required: 

(a)  The  kanamycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milli¬ 
grams. 

(b)  The  batch: 

(1)  For  all  tests  except  sterility:  Mini¬ 
mum  of  10  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  container  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a)  and  (c) 
of  this  paragraph;  $5.00  for  each  con¬ 
tainer  in  the  sample  submitted  in  accord¬ 
ance  with  subparagraph  (3)  (ii)  (b)  ( 1 ) 
of  this  paragraph;  $10.00  for  all  con¬ 
tainers  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  (2)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  9  148h. 
1(b)(1),  except  prepare  the  sample  for 
assay  by  introducing  a  representative  ali¬ 
quot  of  the  solution  equivalent  to  one 
dose  into  a  100-milliliter  volumetric  flask 
and  dilute  to  mark  with  O.lAf  potassium 
phosphate  buffer,  pH  8.O.  Mix  thor- 
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oughly  and  make  to  proper  estimated 
dilutions  In  pH  8.0  buffer  to  the  pre¬ 
scribed  reference  point.  The  average 
potency  is  satisfactory  if  the  immediate 
containers  contain  not  less  than  90  per¬ 
cent  and  not  more  than  115  percent  of 
the  number  of  milligrams  they  are  repre¬ 
sented  to  contain. 

(2)  Sterility.  Using  the  entire  con¬ 
tents  of  single-dose  containers  or  the 
equivalent  of  approximately  500  milli¬ 
grams  from  each  multiple-dose  container 
tested,  proceed  as  directed  in  8  141a.2  of 
this  chapter,  except  that  neither  penicil¬ 
linase  nor  the  control  tube  is  used  in  the 
test  for  bacteria. 

(3)  Toxicity.  Proceed  as  directed  in 
8  148h.l  (b)(3). 

(4)  Pyrogens.  Proceed  as  directed  in 
8  148h.l(b>  (4). 

(5)  pH.  Proceed  as  directed  in 
8  141a.5(b)  of  this  chapter,  using  un¬ 
diluted  solution.  ^ 

§  148h.3  Kanamycin  sulfate  capsules. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Kanamycin  sulfate 
capsules  are  composed  of  crystalline 
kanamycin  sulfate,  with  or  without  one 
or  more  suitable  and  harmless  buffer 
substances,  vegetable  oils,  preservatives, 
diluents,  binders,  lubricants,  colorings, 
and  flavorings,  enclosed  in  gelatin  cap¬ 
sules.  Each  capsule  contains  500  milli¬ 
grams  of  kanamycin.  The  moisture 
content  Is  not  more  than  4.0  percent. 
The  crystalline  kanamycin  sulfate  used 
conforms  to  the  standards  prescribed  by 
6  148h.l(a)  (1)  (i),  (ill),  (v),  (vi),  (vii), 
(viil),  and  (ix).  Each  other  substance 
used,  if  its  name  is  recognized  in  the 
U.SP.  or  NJP.,  conforms  to  the  standards 
prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
3  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  3  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  kanamycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  residue  on  ignition,  iden¬ 
tity,  and  kanamycin  B  content. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  Kanamycin  sulfate  used  in  mak¬ 
ing  the  batch:  10  packages,  each  con¬ 
taining  approximately  500  milligrams. 

(b)  The  batch:  Minimum  o'  30  cap¬ 
sules. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $0.75  for  each  capsule  in  the 
sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  of  this  para¬ 
graph;  $4.00  for  each  immediate  con¬ 
tainer  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  and  (c)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  8  148h.l 
(b)(1),  except  prepare  the  sample  for 
assay  as  follows:  Place  a  representative 


number  of  capsules  in  a  glass  blending  jar 
containing  500  milliliters  of  0.1  Af  potas¬ 
sium  phosphate  buffer,  pH  7.8  to  8.0. 
Using  a  high-speed  blender,  blend  3 
minutes  to  5  minutes,  and  then  remove 
an  aliquot  and  make  to  the  proper  esti¬ 
mated  dilution  in  pH  8.0  buffer. 

The  average  potency  of  the  capsules  is 
satisfactory  if  they  contain  not  less  than 
90  percent  and  not  more  than  115  per¬ 
cent  of  the  number  of  milligrams  they 
are  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
3  141a.5(a)  of  this  chapter. 

PART  148m— OLEANDOMYCIN 

§  148m.  1  Oleandomycin  phosphate. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Oleandomycin 
phosphate  is  the  crystalline  phosphate 
salt  of  a  kind  of  oleandomycin  or  a  mix¬ 
ture  of  two  or  more  such  salts.  It  is  so 
purified  and  dried  that: 

(1)  Its  potency  is  not  less  than  775 
micrograms  of  oleandomycin  per  milli¬ 
gram. 

(ii)  It  is  sterile. 

(lii)  It  is  nonpyrogenic. 

(iv)  It  is  nontoxic. 

(v)  Its  moisture  content  is  not  more 
than  5  percent. 

(vi)  Its  pH  in  a  solution  containing 
100  milligrams  per  milliliter  is  not  less 
than  3.0  and  not  more  than  6.0. 

(vii)  Its  residue  on  ignition  is  not 
more  than  1  percent. 

(viil)  Its  heavy  metals  content  is  not 
more  than  100  parts  per  million. 

(ix)  It  gives  a  positive  identity  test. 

(2)  Packaging.  In  addition  to  the  re¬ 
quirements  of  8  148.2  of  this  chapter,  if 
it  is  packaged  for  dispensing  and  is  in¬ 
tended  for  intravenous  or  intramuscular 
use  it  shall  contain  500  milligrams  of 
oleandomycin. 

(3)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
3  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(4)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  of  the 
batch  for  potency,  sterility,  pyrogens, 
toxicity,  moisture,  pH,  crystallinity,  resi¬ 
due  on  ignition,  heavy  metals,  and 
Identity. 

(ii)  Samples  of  the  batch: 

(a)  If  the  batch  is  packaged  for  re¬ 
packing  or  for  use  as  an  ingredient  in 
the  manufacture  of  another  drug : 

(f)  For  all  tests  except  sterility:  10 
packages,  each  containing  equal  portions 
of  not  less  than  500  milligrams. 

(2)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  milli¬ 
grams. 

(b)  If  the  batch  is  packaged  for  dis¬ 
pensing: 

(1)  For  all  tests  except  sterility:  A 
minimum  of  10  immediate  containers  of 
the  batch. 

(2)  For  sterility:  10  immediate  con¬ 
tainers  of  the  batch. 

(5)  Fees.  $5.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (4)  (ii)  (a)(f)  and  (b)(1)  of  this 


paragraph;  $10.00  for  all  samples  sub¬ 
mitted  in  accordance  with  subparagraph 
(4)  (ii)  (a)  (2)  and  (b)  (2)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (l) 
Potency — (i)  Cylinders  (caps).  Use 
cylinders  described  in  8  141a.l(a)  of  this 
chapter. 

(ii)  Culture  media — (a)  Make  nutri¬ 
ent  agar  for  the  seed  and  base  layers  as 
follows: 


Peptone _  6.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Teast  extract _  3.0  gm. 

Beef  extract _  1.5  gm. 

Dextrose _  1.0  gm. 

Agar  — - - — — _ _ 15.0  gm. 

Distilled  water,  qjs _  1,000.0  ml. 


pH  7.8  to  8.0  after  sterilization. 

(b)  Use  the  nutrient  agar  described 
in  subsection  (a)  of  this  subdivision  for 
maintaining  the  test  organism,  except 
that  its  pH  after  sterilization  is  6.5  to  6.6. 
In  lieu  of  preparing  media  from  the  in¬ 
dividual  ingredients  specified  in  this  sub¬ 
division,  they  may  be  made  from  a 
dehydrated  mixture  which,  when  re¬ 
constituted  with  distilled  water,  has  the 
same  composition  as  such  media.  Minor 
modifications  of  the  individual  ingredi¬ 
ents  specified  in  this  subdivision  are 
permissible  if  the  resulting  media  possess 
growth-promoting  properties  at  least 
equal  to  the  media  described. 

(iii)  Working  standard.  Dissolve  a 
suitable  weighed  quantity  (usually  25 
milligrams  or  less)  of  the  working  stand¬ 
ard  in  2  milliliters  of  ethyl  alcohol,  then 
add  sufficient  O.lAf  potassium  phosphate 
buffer,  pH  8.0,  to  give  a  concentration  of 
1,000  micrograms  of  oleandomycin  base 
per  milliliter.  This  stock  solution  may  be 
kept  in  the  refrigerator  for  30  days. 

(iv)  Preparation  of  sample.  Dissolve 
the  sample  in  sufficient  0.1M  potassium 
phosphate  buffer,  pH  8.0,  to  give  a  con¬ 
venient  stock  solution.  Further  dilute 
in  O.IM  potassium  phosphate  buffer,  pH 
8.0,  to  give  a  final  concentration  of  5.0 
micrograms  of  oleandomycin  per  milli¬ 
liter  (estimated) . 

(v)  Preparation  of  test  organism. 
The  test  organism  is  Staphylococcus  epi- 
dermidis  (ATCC  12228) ,  which  is  main¬ 
tained  on  slants  of  agar  described  in  sub¬ 
division  (ii)  (b)  of  this  subparagraph. 
Wash  the  organism  from  the  agar  slant 
with  3  milliliters  of  sterile  U.SP. 
saline  T.S.  onto  a  large  agar  surface 
such  as  that  provided  by  a  Roux  bottle 
containing  300  milliliters  of  the  agar  de¬ 
scribed  in  subdivision  (ii)  (b)  of  this  sub- 
paragraph.  Spread  the  suspension  of 
organisms  over  the  entire  agar  surface 
with  the  aid  of  sterile  glass  beads.  In¬ 
cubate  for  24  hours  at  32°  C.  to  35°  C.  and 
then  wash  the  resulting  growth  from  the 
agar  surface  with  about  50  milliliters  of 
sterile  U.SP.  saline  T.S.  Standardize 
the  suspension  so  that  a  -1:25  dilution 
of  it  will  give  25  percent  light  transmis¬ 
sion,  using  a  suitable  photoelectric  col¬ 
orimeter  with  a  580 -millimicron  filter 
and  a  13 -millimeter  diameter  test  tube 
as  an  absorption  cell.  Run  test  plates 
to  determine  the  quantity  of  the  bulk 
suspension  (usually  0.16  milliliter)  that 
should  be  added  to  each  100  milliliters  of 
agar  to  give  clear,  sharp  zones  of  inhibi¬ 
tion  of  appropriate  size. 
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(vi)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  subdivision  (ii)  (a)  of  this  sub- 
paragraph  to  each  Petri  dish  (20  milli¬ 
meters  z  100  millimeters).  Distribute 
the  agar  evenly  in  the  plates  and  allow 
it  to  harden.  Use  the  plates  the  same 
day  they  are  prepared.  Melt  a  sufficient 
amount  of  the  agar  described  in  subdivi¬ 
sion  (ii)(a)  of  this  subparagraph,  cool 
to  48s  C.,  add  the  proper  amount  of  the 
test  organism  as  described  in  subdivision 
(v)  of  this  subparagraph,  and  mix  thor¬ 
oughly.  Add  4  milliliters  of  this  inocu¬ 
lated  agar  to  each  Petri  dish.  Distribute 
the  agar  evenly  in  the  plates,  cover  with 
porcelain  covers  glazed  on  the  outside, 
and  allow  to  harden.  After  the  agar  has 
hardened,  place  6  cylinders  on  the  agar 
surface  so  that  they  are  at  approximately 
60*  intervals  on  a  2.8-centimeter  radius. 

(vii)  Standard  curve  .  Prepare  the 
daily  standard  curve  by  further  diluting 
the  1,000  micrograms  per  milliliter  stock 
solution  in  O.lAf  potassium  phosphate 
buffer,  pH  8.0,  to  obtain  concentrations 
of  3.2,  4.0,  5.0,  6.25  and  7.80  micrograms 
of  oleandomycin  per  milliliter.  Use  three 
plates  for  the  determination  of  each 
point  on  the  curve,  except  the  5.0  micro¬ 
grams  per  milliliter  concentration,  a 
total  of  12  plates.  On  each  of  three 
plates,  fill  three  cylinders  with  the  5.0 
micrograms  per  milliliter  standard  and 
the  other  three  cylinders  with  the  con¬ 
centration  under  test.  Thus,  there  will 
be  thirty-six  5-microgram  determina¬ 
tions  and  nine  determinations  for  each 
of  the  other  points  on  the  curve.  After 
incubation,  read  the  diameters  of  the 
circles  of  inhibition  in  the  plates.  Aver¬ 
age  the  readings  of  the  5.0  micrograms 
per  milliliter  concentration  and  the  read¬ 
ings  of  the  point  tested  for  each  set  of 
three  plates  and  average  also  all  36  read¬ 
ings  of  the  5.0  micrograms  per  milliliter 
concentration.  The  average  of  the  36 
readings  of  the  5.0  micrograms  per  milli¬ 
liter  concentration  is  the  correction  point 
for  the  curve.  Correct  the  average  value 
obtained  for  each  point  to  the  figure  it 
would  be  if  the  5.0  micrograms  per  milli¬ 
liter  reading  for  that  set  of  three  plates 
were  the  same  as  the  correction  point. 
Thus,  if  in  correcting  the  4.0-microgram 
concentration,  the  average  of  the  36 
readings  of  the  5.0  microgram  concen¬ 
tration  were  20  millimeters  and  the  aver¬ 
age  of  the  5.0-microgram  concentration 
of  this  set  of  three  plates  were  19.8  milli¬ 
meters,  the  correction  would  be  +0.2 
millimeter.  If  the  average  reading  of 
the  4.0-microgram  concentration  of  these 
same  three  plates  were  19.0  millimeters, 
the  corrected  value  would  be  19.2  milli¬ 
meters.  Plot  these  corrected  values,  in¬ 
cluding  the  average  of  the  5.0  micro¬ 
grams  per  milliliter  concentration,  on 
2-cycle  semilog  paper,  using  the  concen¬ 
trations  in  micrograms  per  milliliter  as 
the  ordinate  (the  logarithmic  scale)  and 
the  diameter  of  the  zone  of  inhibition  as 
the  abscissa.  Draw  the  standard  curve 
through  these  points,  either  by  inspec¬ 
tion  or  by  means  of  the  following  equa¬ 
tions: 

No.  116 — Pt.  II - 3 


_  Sa+2b+e-« 

L - — - - 

„  a*+ad+«-« 

H= - - - , 

where: 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings 
of  the  6.0  mlerograms  per  milliliter 
standard; 

a,  b,  d,  e= Corrected  average  values  for  3.2 
4 JO,  6.25,  and  781  mlerograms  per 
milliliter  standard  solutions,  re¬ 
spectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  straight  line. 

(viii)  Assay.  Use  three  plates  for 
each  sample,  mi  three  cylinders  on 
each  plate  with  the  standard  5.0  micro¬ 
grams  per  milliliter  solution  and  three 
cylinders  with  the  5.0  micrograms  per 
milliliter  (estimated)  sample,  alternat¬ 
ing  standard  and  sample.  Incubate  all 
plates,  including  those  containing  the 
standard  curve  at  32°  C.-35°  C.  overnight, 
and  measure  the  diameter  of  each  circle 
of  inhibition.  To  estimate  the  potency 
of  the  sample,  average  the  zone  readings 
of  the  standard  and  the  zone  readings  of 
the  sample  on  the  three  plates  used.  If 
the  sample'  gives  a  larger  zone  size  than 
the  average  of  the  standard,  add  the  dif¬ 
ference  between  them  to  the  5.0  micro¬ 
grams  per  milliliter  zone  on  the  standard 
curve.  If  the  average  sample  value  is 
lower  than  the  standard  value,  subtract 
the  difference  between  them  from  the 
5.0  micrograms  per  milliliter  value  on  the 
curve,  and  read  the  potencies  correspond¬ 
ing  to  these  corrected  values  of  zone 
sizes. 

(2)  Sterility.  Using  500  milligrams 
from  each  container  tested,  proceed  as 
directed  in  §  141a.2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for  bac¬ 
teria. 

(3)  Pyrogens.  Proceed  as  directed  in 
S  141a.3  of  this  chapter,  using  sterile, 
pyrogen-free  saline  TJS.  as  a  diluent, 
and  inject  1.0  milliliter  per  kilogram  of  a 
solution  containing  10  milligrams  of 
oleandomycin  per  milliliter. 

(4)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  except  inject  0.5 
milliliter  of  a  solution  in  sterile  saline 
T.S.  containing  8  milligrams  of  oleando¬ 
mycin  per  milliliter. 

(5)  Moisture.  Proceed  as  directed  In 
S  141a.26(e)  of  this  chapter,  except  use 
a  sample  of  approximately  1  gram,  ac¬ 
curately  weighed. 

(6)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  solu¬ 
tion  containing  100  milligrams  of  the 
sample  per  milliliter. 

(7)  Crystallinity.  Proceed  as  directed 
in  §  141a.5(c)  of  this  chapter. 

(8)  Residue  on  ignition.  Proceed  as 
directed  in  5  141e.401(g)  of  this  chapter. 

(9)  Heavy  metals — (1)  Preparation 
of  reagents — (a)  Ammonia,  T.S.  Pre¬ 
pare  an  aqueous  solution  containing  not 


less  than  9  grams  and  not  more  than  10 
grains  of  NHs  per  100  milliliters. 

<b)  Diluted  acetic  add.  Dilute  60.0 
milliliters  of  glacial  acetic  add  with  suf¬ 
ficient  water  to  give  a  solution  of  1,000 
milliliters. 

(c)  Hydrogen  sulfiide,  TJS.  Prepare  a 
saturated  solution  of  hydrogen  sulfide  by 
passing  HaS  into  cold  water  for  a  suffi¬ 
cient  time.  It  is  suitable  if  it  produces 
at  once  a  copious  predpitate  when  added 
to  an  equal  volume  of  IN  ferric  chloride. 
Prepare  a  fresh  solution  of  hydrogen  sul¬ 
fide  T.S.  each  time  a  metals  test  is  per¬ 
formed. 

(d)  Lead  nitrate  stock  solution.  Dis¬ 
solve  159.8  milligrams  of  lead  nitrate 
with  100  milliliters  of  water  to  which  has 
been  added  1  milliliter  of  nitric  acid,  and 
adjust  with  water  to  a  volume  of  1,000 
milliliters.  Prepare  and  store  this  solu¬ 
tion  in  glass  containers  free  from  soluble 
lead  salts. 

(e)  Standard  lead  solution.  Dilute  a 
10.0-milliliter  aliquot  of  the  lead  nitrate 
stock  solution  to  100  milliliters  with  wa¬ 
ter.  This  solution  must  be  freshly  pre¬ 
pared  each  time  a  heavy  metals  test  is 
performed.  One  milliliter  of  this  stand¬ 
ard  lead  solution  represents  a  level  of  10 
parts  per  million  of  lead. 

(ii)  Preparation  of  the  sample.  Use 
the  sulfated  ash  obtained  in  the  ash  con¬ 
tent  test,  or  if  necessary  ash  a  separate 
weighing  of  1.0  gram,  accurately 
weighed,  or  0.5  gram  if  the  heavy  metals 
limit  is  more  than  30  parts  per  million. 
If  a  separate  weighing  of  the  substance 
is  made,  carefully  ignite  in  a  porcelain 
crucible  at  a  low  temperature  until 
thoroughly  charred.  The  crucible  may 
be  loosely  covered  with  a  porcelain  lid 
during  the  charring.  Add  to  the  con¬ 
tents  of  the  crucible  2  milliliters  of  nitric  - 
acid  and  5  drops  of  sulfuric  acid,  and 
cautiously  heat  until  white  fumes  are 
evolved,  then  ignite,  preferably  in  a 
muffle  furnace  at  500°  C.  to  600°  C.  for  3 
hours  or  until  the  carbon  is  all  burned 
off.  After  cooling,  add  2  milliliters  of 
hydrochloric  acid,  and  slowly  evaporate 
to  dryness  on  a  steam  bath.  Moisten  the 
residue  with  1  drop  of  hydrochloric  acid, 
add  10  milliliters  of  hot  water,  and  digest 
for  2  minutes.  Add,  dropwise,  ammonia 
T.S.  until  the  solution  is  just  alkaline  to 
litmus  paper,  then  add,  dropwise,  diluted 
acetic  acid  until  the  solution  is  slightly 
acid  to  litmus  paper,  and  then  add  an 
excess  of  2  milliliters  of  the  diluted 
acetic  acid.  Filter  if  necessary,  wash  the 
crucible  and  the  filter  with  about  10 
milliliters  of  water,  and  dilute  to  exactly 
25  milliliters. 

(ill)  Procedure.  Place  in  a  50-milli¬ 
liter  Nessler  tube  2  milliliters  of  diluted 
acetic  acid  and  exactly  the  quantity  of 
standard  lead  solution  containing  the 
lead  equivalent  of  the  heavy  metals  limit 
specified  for  the  substance  to  be  tested 
and  add  water  to  make  25  milliliters. 
Transfer  the  25-milliliter  solution  of  the 
sample,  subdivision  (ii)  of  this  subpara¬ 
graph,  to  a  50-milliliter  Nessler  tube,  and 
add  10  milliliters  of  hydrogen  sulfide 
T.S.  to  each  tube,  mix,  allow  to  stand 
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for  10  minutes,  and  view  downward  over 
a  white  surface;  the  color  of  the  solution 
of  the  sample  should  be  no  darker  than 
the  standard  that  contains  the  lead 
equivalent  of  the  heavy  metals  limit 
of  the  test. 

(10)  Identity.  Dissolve  about  10  mil¬ 
ligrams  of  oleandomycin  phosphate  in 
5  milliliters  of  hydrochloric  acid  and  heat 
the  solution  in  a  water  bath;  a  greenish- 
yellow  colpr  is  produced. 

(Sec.  507,  69  Stat.  463,  as  amended,  76  Stat. 
786,  788,  787;  21  UJS.C.  357) 

Effective  date.  This  order  shall  be¬ 
come  effective  60  days  from  the  date  of 
its  publication  in  the  Federal  Register. 

(Sec.  507,  59  Stat.  463  as  amended;  21  U.S.C. 
357) 

Dated:  June  2, 1964. 

Geo.  P.  Larrick, 

Commissioner  of  Food  and  Drugs. 

{PJR.  Doc.  64-5686;  Filed,  June  12,  1964; 
8:45  a.m.j 


TESTS  AND  METHODS  OF  ASSAY  AND 
CERTIFICATION  OF  ANTIBIOTIC 
DRUGS  SUBJECT  TO  DRUG  AMEND¬ 
MENTS  OF  1962 

The  Commissioner  of  Food  and  Drugs 
has  evaluated  the  views  and  comments 
received  In  response  to  the  notice  of 
proposed  rulemaking  published  in  the 
Federal  Register  of  May  2,  1963  (28 
F.R.  4382) ,  and  has  concluded  that  the 
following  regulations  should  issue  for 
the  certification  of  certain  antibotic 
drugs  subject  to  the  Drug  Amendments 
of  1962  (76  Stat.  785-787;  Public  Law 
87-781).  Therefore,  pursuant  to  the 
provisions  of  the  Federal  Food,  Drug, 
and  Cosmetic  Act  (Sec.  507,  59  Stat.  463 
as  amended;  21  U.S.C.  357),  and  under 
the  authority  delegated  to  him  by  the 
Secretary  of  Health,  Education,  and  Wel¬ 
fare  (21  CFR  2.90;  29  FR.  471) ,  Tfae  21 
is  amended  as  hereinafter  set  forai.  In¬ 
cluded  in  this  order  are  three  sections 
(148e.29,  148e.30,  and  148e.31)  not  in¬ 
cluded  in  any  prior  notice.  Section 
148e.29  Erythromycin  ethylsuccinate 
chewable  tablets  and  §  148e.30  Erythro¬ 
mycin  estolate  chewable  tablets  are  new 
dosage  forms  developed  since  publica¬ 
tion  of  the  notice  of  proposed  rulemak¬ 
ing  of  May  2,  1963.  These  new  erythro¬ 
mycin  preparations  have  been  found  to 
be  safe  and  efficacious,  conditions  pre¬ 
requisite  to  their  certification,  and  are 
therefore  Incorporated  in  the  part  as¬ 
signed  to  other  erythromycin  prepara¬ 
tions.  Hie  information  on  which 
§  148e.31  Erythromycin  ophthalmic  oint¬ 
ment  is  based  was  included  in  the  notice 
of  proposed  rulemaking  of  May  2,  1963, 
under  §  148e.l4  Erythromycin  ointment. 
As  proposed,  §  148e.l4  included  erythro¬ 
mycin  topical  ointment  and  erythromy¬ 
cin  ophthalmic  ointment.  In  this  order 
the  two  types  of  ointment  are  assigned 
individual  monographs. 

PART  146— GENERAL  REGULATIONS 
FOR  THE  CERTIFICATION  OF  ANTI¬ 
BIOTIC  AND  ANTIBIOTIC- 
CONTAINING  DRUGS 

1.  Section  146.1  is  amended  in  the  fol¬ 
lowing  respects: 


a.  By  adding  to  paragraph  (c)  (1)  the 
following  new  subdivisions : 

§  146.1  Definitions  and  interpretations 
applicable  to  all  certifiable  antibiotic 
drugs. 

•  •  •  •  * 

(c)  •  •  • 

(1)  *  •  • 

(iii)  The  term  “unit”  applied  to 
nystatin  means  the  nystatin  activity 
(potency)  contained  in  0.2817  micro¬ 
gram  of  the  nystatin  master  standard 
when  dried  for  2  hours  at  40°  C.  and  a 
pressure  of  5  millimeters  or  less. 

(iv)  The  term  “unit”  applied  to  poly¬ 
myxin  B  means  the  polymyxin  activity 
(potency)  contained  in  1.2739  micro¬ 
grams  of  the  polymyxin  B  master  stand¬ 
ard  when  dried  for  3  hours  at  60°  C. 
and  a  pressure  of  5  millimeters  or  less. 

b.  By  adding  to  paragraph  (c)  (2)  the 
following  new  subdivisions: 

(c)  *  *  • 

(2)  *  *  • 

(x)  The  term  “microgram”  applied  to 
amphomycin  means  the  amphomycin 
activity  (potency)  contained  in  0.9355 
microgram  of  the  amphomycin  master 
standard  when  dried  for  4  hours  at  60° 
C.  and  a  pressure  of  5  millimeters  or  less. 

(xi)  The  term  “microgram”  applied  to 
amphotericin  A  means  the  amphotericin 
A  activity  (potency)  contained  in  1.0 
microgram  of  the  amphotericin  A  mas¬ 
ter  standard  when  dried  for  3  hours  at 
60°  C.  and  a  pressure  of  5  millimeters 
or  less. 

(xii)  The  term  “microgram”  applied 
to  amphotericin  B  means  the  ampho¬ 
tericin  B  activity  (potency)  contained  in 
1.124  micrograms  of  the  amphotericin  B 
master  standard  when  dried  for  3  hours 
at  60°  C.  and  a  pressure  of  5  millimeters 
or  less. 

(xiii)  The  term  “microgram”  applied 
to  colistin  means  the  colistin  base  ac¬ 
tivity  (potency)  contained  in  1.495  mi¬ 
crograms  of  the  colistin  master  standard 
when  dried  for  3  hours  at  60°  C.  and  a 
pressure  of  5  millimeters  or  less. 

(xiv)  The  terms  “microgram”  applied 
to  colistimethate  means  the  activity  (po¬ 
tency)  calculated  as  colistin  base  that  is 
contained  in  1.938  micrograms  of  the 
colistimethate  master  standard  when 
dried  for  3  hours  at  60°  C.  and  a  pressure 
of  5  millimeters  or  less. 

(xv)  The  term  “microgram”  applied 
to  cycloserine  means  the  cycloserine  ac¬ 
tivity  (potency)  contained  in  1.0  micro¬ 
gram  of  the  cycloserine  master  standard 
when  dried  for  3  hours  at  60°  C.  and  a 
pressure  of  5  millimeters  or  less. 

(xvi)  The  term  “microgram”  applied 
to  erythromycin  means  the  erythromy¬ 
cin  base  activity  (potency)  contained  in 
1.02  micrograms  of  the  erythromycin 
master  standard  when  dried  for  3  hours 
at  60°  C.  and  a  pressure  of  5  millimeters 
or  less. 

(xvii)  The  term  “microgram”  applied 
to  gramicidin  means  the  gramicidin  ac¬ 
tivity  (potency)  contained  in  1.0  micro¬ 
gram  of  the  gramicidin  master  standard 
when  dried  for  3  hours  at  60°  C.  and  a 
pressure  of  5  millimeters  or  less. 

(xviii)  The  term  “microgram”  applied 
to  griseofulvin  means  the  griseofulvin 
activity  (potency)  contained  In  1.0 


microgram  of  the  griseofulvin  master 
standard. 

(xix)  The  term  “microgram”  applied 
to  kanamycin  means  the  kanamycin  base 
activity  (potency)  contained  in  1.299 
micrograms  of  the  kanamycin  master 
standard. 

(xx)  The  term  “microgram”  applied 
to  neomycin  means  the  neomycin  base 
activity  (potency)  contained  in  1.429 
micrograms  of  the  neomycin  master 
standard  when  dried  for  3  hours  at  60® 
C.  and  a  pressure  of  5  millimeters  or  less. 

(xxi)  The  term  “microgram”  applied 
to  novobiocin  means  the  novobiocin  acid 
activity  (potency)  contained  in  1.033 
miorograms  of  the  novobiocin  master 
standard  when  dried  for  3  hours  at  60s 
C.  and  a  pressure  of  5  millimeters  or  less. 

(xxii)  The  term  “microgram”  applied 
to  oleandomycin  means  the  oleandomy¬ 
cin  base  activity  (potency)  contained  in 
1.176  micrograms  of  the  oleandomycin 
master  standard. 

(xxiii)  [Reserved] 

(xxiv)  The  term  “microgram”  applied 
to  oxytetracycline  means  the  oxytetracy- 
cline  base  activity  (potency)  contained 
in  1.13  micrograms  of  the  oxytetracyline 
master  standard. 

(xxv)  The  term  “microgram”  applied 
to  paromomycin  means  the  paromomycin 
base  activity  (potency)  contained  in 
1.333  micrograms  of  paromomycin  mas¬ 
ter  standard. 

(xxvi)  The  term  “microgram”  applied 
to  tyrothrlcin  means  the  activity  (po¬ 
tency)  contained  in  0.2  microgram  of  the 
gramicidin  master  standard  when  dried 
for  3  hours  at  60°  C.  and  a  pressure  of 
5  millimeters  or  less. 

(xxvii)  The  term  “microgram”  applied 
to  vancomycin  means  the  vancomycin 
base  activity  (potency)  contained  in  1.25 
micrograms  of  the  vancomycin  master 
standard. 

(xxviii)  The  term  “microgram”  ap¬ 
plied  to  viomycin  means  the  vlomycin 
base  activity  (potency)  contained  in 
1.355  micrograms  of  the  viomycin  master 
standard  when  dried  for  3  hours  at  60s 
C.  and  a  pressure  of  5  millimeters  or  less. 

c.  By  adding  to  paragraph  (d)  the  fol¬ 
lowing  new  subparagraphs : 

(d)  *  •  • 

(2 )  The  term  “amphotericin  A  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  amphotericin  A. 

(3)  The  term  “amphotericin  B  work¬ 
ing  standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  amphoteri¬ 
cin  B. 

»  *  *  «  * 

(12)  The  term  “amphomycin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  amphyomycin. 

( 13 )  The  term  “colistin  working  stand¬ 
ard”  means  a  specific  lot  of  a  homogene¬ 
ous  preparation  of  colistin. 

(14)  The  term  “colistimethate  work¬ 
ing  standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  colisti¬ 
methate. 

(15)  The  term  “cycloserine  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  cycloserine. 

(16)  The  term  “erythromycin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  erythromycin. 
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(17)  The  term  “gramicidin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  gramicidin. 

(18)  The  term  “grlseofulvin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  grlseofulvin. 

(19)  The  term  “kanamycin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  kanamycin. 

(20)  The  term  “neomycin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  neomycin. 

(21)  The  term  “novobiocin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  novobiocin. 

(22)  The  term  “nystatin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  nystatin. 

(23)  The  term  “oleandomycin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  oleandomycin. 

(24)  [Reserved] 

(25)  The  term  “oxytetracycline  work¬ 
ing  standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  oxytetracy¬ 
cline. 

(26)  The  term  “paromomycin  working 
standard"  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  paromomycin. 

(27)  The  term  “polymyxin  B  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  polymyxin  B. 

(28)  The  term  “vancomycin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  vancomycin. 

(29)  The  term  “viomycin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  viomycin. 

d.  By  changing  paragraph  (g)  and  the 
Introduction  to  paragraph  (h)  to  read: 

(g)  Except  as  specifically  provided  by 
the  regulations  in  this  chapter,  no  pro¬ 
vision  of  any  regulation  shall  be  con¬ 
strued  as  exempting  any  certifiable  anti¬ 
biotic  drug  from  any  applicable  provision 
of  the  act  or  any  regulation  thereunder. 

(h)  The  regulations  In  this  chapter, 
prescribing  tests  and  methods  of  assay 
for  antibiotic  and  antibiotic-containing 
drugs,  shall  not  be  construed  as  prevent¬ 
ing  the  Commissioner  from  using  any 
other  test  or  method  of  assay  In  his  in¬ 
vestigations  to  determine  whether  or  not: 

2.  Title  21,  Chapter  1,  is  amended  by 
adding  thereto  the  following  new  parts: 1 


PART  148e— -ERYTHROMYCIN 

Sec. 

148e.l  Erythromycin. 

148e.2  Erythromycin  ethylcarbon&te. 

148e.8  Erythromycin  gluceptate. 

148e.4  [Reserved] 

l«e.5  Erythromycin  estolate. 

148e.6  Erythromycin  stearate. 

148e.7  Erythromycin  ethylsuccinate. 

148e.8  Erythromycin  sulfate. 

148e.9  Erythromycin  ethylsuccinate-BUlfa- 
nllamlde  dental  powder. 

I48e.l0  Erythromycin  ethylsuccinate  gran¬ 
ules  for  oral  suspension. 

148e-H  Erythromycin  ethylcarbonate  for 
oral  suspension. 

I48e.i2  Erythromycin  estolate  for  oral  sus- 
pension. 

i48e.i3  Erythromycin  ethylsuccinate  oral 

.  suspension. 

t  Erythromycin  ointment. 

iwe.15  Erythromycin-neomycin  sulfate 
ointment. 


P°rtlonB  of  the  proposal  will  be 
covered  by  a  subsequent  order. 


Sec. 

148e.l6  Erythromycin-polymyxin  fi  sulfate 
ointment. 

148e.l7  Erythromycin  estolate  capsules. 
148e.l8  [Reserved] 

148e.l9  Erythromycin  gluceptate  dental 
cones. 

148e.20  Erythromycin  gluceptate-polymyxin 
p  sulfate-benzocalne  for  otic 
solution. 

148e.21  Erythromycin  sulfate-polymyxin  P 
sulfate-pramoxlne  hydrochloride 
otic  solution. 

148e.22  Erythromycin  estolate  for  pediatric 
drops. 

148e.23  [Reserved] 

148e.24  Erythromycin  enteric-coated  tablets. 
148e.25  Erythromycin  lactoblonate  for  in¬ 
travenous  Infusion. 

148e.26  Erythromycin  tablets. 

148e.27  Erythromycin  stearate  tablets. 

148e.28  Erythromycin  estolate  tablets  with 
sulfonamides. 

148e.29  Erythromycin  ethylsuccinate  chew- 
able  tablets. 

148e.30  Erythromycin  estolate  chewable 
tablets. 

148e.31  Erythromycin  ophthalmic  ointment. 

Authobitt:  The  provisions  of  this  Part 
148e  issued  under  sec.  507,  59  Stat.  463,  as 
amended  76  Stat.  785,  786,  787;  21  UJ3.C.  357. 

§  148e.l  Erythromycin. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  is  the 
odorless,  white  to  grayish-white  or 
slightly  yellow  crystalline  compound  of 
a  kind  of  erythromycin  or  a  mixture  of 
two  or  more  such  compounds.  It  is  so 
purified  and  dried  that: 

(1)  It  contains  not  less  than  850  micro¬ 
grams  of  erythromycin  per  milligram 
calculated  on  an  anhydrous  basis. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  10  percent. 

(iv)  Its  pH  in  a  saturated  aqueous  so¬ 
lution,  prepared  by  using  100  milligrams 
of  erythromycin  per  milliliter,  is  not  less 
than  8.0  nor  more  than  10.5. 

(v)  Its  residue  on  ignition  is  not  more 
than  2.0  percent. 

(vi) .  Its  heavy  metals  content  is  not 
more  than  50  parts  per  million. 

(vii)  It  gives  a  positive  identity  test 
for  erythromycin. 

(2)  Labeling.  It  shall  be  labeled  In 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  .Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  9  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture,  res¬ 
idue  on  ignition,  heavy  metals,  pH, 
identity,  and  crystallinity. 

(ii)  Samples  requited:  10  packages, 
each  containing  not  less  than  500  milli¬ 
grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency  (i)  Cylinders  (cups) .  Use  cyl¬ 
inders  described  under  §  141a.  1(a)  of  this 
chapter. 

(ii)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  prescribed 
by  the  UJ3P.  or  NJ.  Make  nutrient 
agar  as  follows: 


(a)  For  carrying  the  test  organism: 


Peptone  - 6.0  gm. 

Pancreatic  digest  of  casein - 4.0  gm. 

Teast  extract _ ...  3.0  gm. 

Beef  extract -  1.5  gm. 

Dextrose _ 1.0  gm. 

Agar _ _ 15.0  gm. 

Distilled  water,  qs -  1,000.0  ml. 


pH  6.5  to  6.6  after  sterilization. 

(b)  For  base  and  seed  layers:  Same 
formulation  as  in  (a) ,  except  adjust  the 
medium  to  pH  8.0  after  sterilization. 

In  lieu  of  preparing  the  media  from  the 
individual  ingredients  specified  in  this 
subdivision,  they  may  be  made  from  a 
dehydrated  mixture  which,  when  recon¬ 
stituted  with  distilled  water,  has  the 
same  composition  as  such  media. 
Minor  modifications  of  the  individual 
ingredients  specified  in  this  subdivision 
are  permissible  if  the  resulting  media 
possess  growth -promoting  properties  air 
least 'equal  to  the  media  described. 

(iii)  Working  standard.  Dry  approx¬ 
imately  30  milligrams  of  the  working 
standard  for  3  hours  at  60°  C.  and  a  pres¬ 
sure  of  5  millimeters  or  less.  Determine 
the  dry  weight  and  dissolve  the  dried 
working  standard  in  sufficient  methyl 
alcohol  to  give  a  concentration  of  10,000 
micrograms  of  erythromycin  base  per 
milliliter.  Further  dilute  with  0.1M 
potassium  phosphate  buffer,  pH  8.0,  to 
give  a  stock  solution  of  1,000  micrograms 
of  erythromycin  base  per  milliliter. 
This  stock  solution  may  be  kept  under 
refrigeration  for  14  days. 

(iv)  Preparation  of  sample.  Dissolve 
an  accurately  weighed  amount  of  the 
sample  (approximately  50  milligrams)  • 
in  approximately  5.0  milliliters  of  methyl 
alcohol  and  further  dijute  in  0.1M  potas¬ 
sium  phosphate  buffer,  pH  8.0,  to  make  a 
solution  containing  1.0  milligram  of 
erythromycin  base  per  milliliter  (esti¬ 
mated).  Further  dilute  an  aliquot  to 
the  reference  point  of  the  assay  with 
O.llf  potassium  phosphate  buffer,  pH  8.0. 

(v)  Preparation  of  test  organism. 
The  test  organism  is  Sarcina  lutea 
(ATCC  9341),  which  is  maintained  on 
slants  of  agar  described  under  (ii)(a) 
of  this  subparagraph.  Wash  the  or¬ 
ganism  from  the  agar  slant  with  3  milli¬ 
liters  of  sterilized  UJ3P.  saline  TJS.  onto 
a  large  agar  surface  such  as  that  pro¬ 
vided  by  a  Roux  bottle  containing  300 
milliliters  of  the  agar  described  in  (ii) 
(a)  of  this  subparagraph.  Spread  the 
suspension  of  organism  over  the  entire 
agar  surface  with  the  aid  of  sterile  glass 
beads.  Incubate  for  24  hours  at  32° 
C.-35*  C.,  and  then  wash  the  resulting 
growth  from  the  agar  surface  with  about 
50  milliliters  of  sterilized  UJ3P.  saline 
TJ3.  Standardize  the  suspension  so  that 
a  1:40  dilution  of  it  will  give  25  percent 
light  transmission,  using  a  suitable 
photoelectric  colorimeter  with  a  580- 
millimicron  filter  and  a  13-millimeter 
diameter  test  tube  as  an  absorption  cell. 
Run  test  plates  to  determine  the  quan¬ 
tity  of  the  bulk  suspension  (usually  1.5 
milliliters)  that  should  be  added  to  each 
100  milliliters  of  agar  to  give  clear,  sharp 
zones  of  inhibition  of  appropriate  size. 

(vi)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  (ii)  (b)  of  this  subparagraph 
to  each  Petri  dish  (20  millimeters  x  100 
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millimeters) .  Distribute  the  agar  evenly 
on  the  plates  and  allow  it  to  harden. 
Use  the  plates  the  same  day  they  are 
prepared.  Melt  a  sufficient  amount  of 
the  agar  described  in  (ti)  (b)  of  this  sub¬ 
paragraph,  cool  to  48*  C.,  add  the  proper 
nmruint  of  the  test  organism  as  described 
in  Cv)  of  this  subparagraph,  and  mix 
thoroughly.  Add  4  milliliters  of  this 
inoculated  agar  to  each  Petri  dish.  Dis¬ 
tribute  .the  agar  evenly  on  the  plates, 
cover  with  porcelain  covers  glased  on  the 
outside,  and  allow  to  harden.  After  the 
agar  hardened,  place  six  cylinders 
on  the  agar  surface  so  that  they  are  at 
60s  intervals  on  a  2.8- 
centimeter  radius. 

(vii)  Standard  curve.  Prepare  daily 
in  Q.lAf  potassium  phosphate  buffer,  pH 
8.0,  from  the  stock  solution  described  In 
Uii)  of  this  subparagraph,  concentra¬ 
tions  of  0.64,  0.80,  1.0,  1.25,  and  1.56  mi¬ 
crograms  of  erythromycin  per  milliliter. 

A  total  of  12  plates  is  used  in  the  prep¬ 
aration  of  the  standard  curve,  three 
plates  for  each  solution  except  the  1.0 
microgram  per  milliliter  solution.  The 
latter  concentration  is  used  as  the  refer¬ 
ence  point  and  is  included  on  each  plate. 
On  each  of  three  plates  fill  three  cylin¬ 
ders  with  the  1.0  microgram  per  milli¬ 
liter  standard  and  the  other  three  cylin¬ 
ders  with  the  concentration  under  test. 
Thus,  there  will  be  thirty-six  1-micro- 
gram  determinations  and  nine  determi¬ 
nations  for  each  of  the  other  points  on 
the  curve.  After  the  plates  have  in¬ 
cubated,  read  the  diameters  of  the  circles 
of  inhibition.  Average  the  readings  of 
the  1.0  microgram  per  milliliter  concen¬ 
tration  and  the  readings  of  the  point 
tested  for  each  set  of  three  plates,  and 
average  also  all  36  readings  of  the  1.0 
microgram  per  milliliter  concentration. 
The  average  of  the  36  readings  of  the  1.0 
microgram  per  milliliter  concentration  is 
the  correction  point  for  the  curve.  Cor¬ 
rect  the  average  value  obtained  for  each 
point  to  the  figure  it  would  be  if  the  1.0 
microgram  par  milliliter  reading  for  that 
set  of  three  plates  were  the  same  as  the 
correction  point.  Thus,  if  in  correcting* 
the  0.8-microgram  concentration,  the 
average  of  the  36  readings  of  the  1.0  mi¬ 
crogram  per  milliliter  concentration  is 
16.5  millimeters  and  the  average  of  the 
1.0  microgram  per  milliliter  concentra¬ 
tion  of  this  set  of  three  plates  is  16.3  mil¬ 
limeters,  the  correction  is  0.2  millimeter. 
If  the  average  readings  of  the  0.8  micro- 
gram  per  millimeter  concentration  of 
these  same  three  plates  is  15.9  milli¬ 
meters,  the  corrected  value  is  then  16.1 
millimeters.  Plot  these  corrected  values, 
including  the  average  of  the  1.0  micro- 
gram  per  milliliter  concentration,  on 
2-cycle  semilog  paper,  using  the  concen¬ 
tration  in  micrograms  per  milliliter  as 
the  ordinate  (the  logarithmic  scale)  and 
the  diameter  of  the  sone  of  inhibition  as 
the  abscissa.  Draw  the  standard  curve 
through  these  points,  either  by  inspection 
or  by  means  of  the  foHowing  equations: 

_  Sa+28+c-e 

- 5 - V 

„_Se+a*+e-e 

ti - - - g - * 


where:- 

L=r  Calculated  son©  diameter  for  the  lowest 
concentration  of  the  standard  curve; 
0=rOalculated  none  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings 
of  the  1.0  microgram*  per  milliliter 
standard; 

a,  b,  d,  e= Corrected  average  values  for 
0.64,  0.80,  1.36.  and  1.56  micrograms 
per  milliliter  solutions,  respectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  straight  line. 

(viii)  Assay.  Use  three  plates  for  each 
sample.  Pill  three  cylinders  on  each 
plate  with  the  standard  1.0  microgram 
per  milliliter  solution  and  three  cylinders 
with  the  1-0  microgram  per  milliliter 
(estimated)  sample,  alternating  stand¬ 
ard  and  sample.  Incubate  all  plates,  in¬ 
cluding  those  containing  the  standard 
curve,  at  32*  C.-35*  C.  overnight,  and 
measure  the  diameter  of  each  circle  of 
inhibition.  To  estimate  the  potency  of 
the  sample,  average  the  zone  readings  of 
the  standard  and  the  zone  readings  of 
the  sample  on  the  three  plates  used.  If 
the  sample  gives  a  larger  zone  size  than 
the  average  of  the  standard,  add  the  dif¬ 
ference  between  them  to  the  1.0  micro- 
gram  per  milliliter  zone  on  the  standard 
curve.  If  the  average  sample  value  is 
lower  than  the  standard  value,  subtract 
the  difference  between  them  from  the  1.0 
microgram  per  milliliter  value  on  the 
curve.  Prom  the  standard  curve,  read 
the  potencies  corresponding  to  the  cor¬ 
rected  values  of  zone  sizes. 

(2)  Toxicity.  Proceed  as  directed  in 
S  141d.305(b)  of  this  chapter,  except  ad¬ 
minister  orally  ID  milliliter  of  a  suspen¬ 
sion  of  the  drug  containing  30  milligrams 
of  erythromycin  per  milliliter  in  10-per¬ 
cent  acacia  solution. 

(3)  Moisture.  Proceed  as  directed  in 
$141a.26(e)  of  this  chapter. 

(4)  pH.  Using  a  saturated  aqueous 
solution  (100  milligrams  of  erythromycin 
per  milliliter)  proceed  as  directed  in 
§  141a.5(b)  of  this  chapter. 

(5)  Residue  on  ignition.  Proceed  as 
directed  in  9  141e.401(g)  of  this  chapter. 

(6)  Heavy  metals.  Proceed  as  de¬ 
scribed  in  §  148m.  1(b)  (9)  of  this  chapter. 

(7)  Crystallinity.  Proceed  as  directed 
in  9  141a.5(c)  of  this  chapter. 

(8)  Identity  test.  The  infrared  ab¬ 
sorption,  in  the  spectrum  from  2  microns 
to  12  microns,  of  a  5  percent  solution  of 
the  sample  in  chloroform  compares  qual¬ 
itatively  to  that  of  the  erythromycin 
working  standard  similarly  treated. 

§  148e.2  Erythromycin  ethylcarbonate. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  ethyl- 
carbonate  is  a  white,  crystalline  ester  of 
erythromycin  obtained  by  the  reaction 
of  a  kind  of  erythromycin  and  chloro- 
ethylcarbonate.  It  is  slightly  soluble  in 
water,  freely  soluble  In  alcohol,  methyl 
alcohol,  acetone,  ether,  and  chloroform. 
It  is  so  purified  and  dried  that:  - 

(i)  It  contains  not  less  than  775  micro¬ 
grams  of  erythromycin  base  per  milli¬ 
gram,  calculated  on  an  anhydrous  basis. 
(ID  It  is  nontoxic. 

OH)  Its  moisture  content  is  not  more 
than  8  percent. 


(iv)  Its  pH  is  not  less  than  6.3  and  not 
more  than  8.0. 

(v)  It  gives  a  positive  identity  test  for 
erythromycin  ethylcarbonate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  pre¬ 
scribed  by  9  148.3  of  this  chapter.  Its 
expiration  date  is  12  months. 

(3)  Request  for  certification;  samples. 

In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture, 
pH,  identity,  and  crystallinity. 

(ii)  Samples  required:  10  containers, 
each  containing  not  less  than  300  milli¬ 
grams. 

(4)  Fees.  $4.00  for  each  container 
in  the  sample  submitted  in  accordance 
with  subparagraph  (3)  (11)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.l 
(b)(1),  except  to  prepare  the  sample, 
wash  an  accurately  weighed  amount  of 
the  sample  (approximately  50  milli¬ 
grams)  into  a  100 -milliliter  volumetric 
flask,  using  approximately  40  milliliters 
of  absolute  methyl  alcohol.  Immedi¬ 
ately  dilute  to  volume  with  sterile  dis¬ 
tilled  water.  Place  this  solution  in  a 
60*  C.  water  bath  for  3  hours  or  allow  it 
to  remain  at  room  temperature  for  40 
hours  to  48  hours  to  accomplish  hydrol¬ 
ysis.  Adjust  the  volume  to  100  millili¬ 
ters  with  sterilized  distilled  water  and 
mix  well.  Further  dilute  an  aliquot  to 
the  reference  point  of  the  assay  with 
0.1  Jf  potassium  phosphate  buffer,  pH  8.0. 

(2)  Toxicity.  Proceed  as  directed  in 
§  141d.305(b)  of  this  chapter,  except  ad¬ 
minister  0.5  milliliter  of  a  suspension 
containing  100  milligrams  ot  erythromy¬ 
cin  per  milliliter  in  a  10  percent  acacia 
solution. 

(3)  Moisture.  Proceed  as  directed  in 
9  141a.26(e)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in 
9  141a.5(b)  of  this  chapter,  using  a  con¬ 
centration  of  200  milligrams  per  millili¬ 
ter. 

(5)  Identity  tests.  Proceed  as  di¬ 
rected  in  9  148e.l(b)  (8),  except  that  an 
authentic  erythromycin  ethylcarbonate 
is  used  as  the  sample  of  comparison. 

(6)  Crystallinity.  Proceed  as  directed 
in  §  141a.5(c)  of  this  chapter. 

§  148e.3  Erythromycin  gluceptale. 

(a)  Requirements  for  certification— 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  glu- 
ceptate  is  the  white  powder  of  the  glu- 
coheptonic  acid  salt  of  erythromycin  or 
a  mixture  of  two  or  more  such  salts.  It 
is  freely  soluble  in  water,  alcohol,  and 
methyl  alcohol.  It  Is  slightly  soluble  in 
acetone  and  chloroform,  but  is  practically 
insoluble  in  ether.  It  is  so  purified  and 
di*iod  thdft  * 

(i)  It  contains  not  less  than  600  micro¬ 
grams  of  erythromycin  per  milligram, 
calculated  on  an  anhydrous  basis. 

(ii)  It  is  sterile. 

(ill)  It  is  nontoxic. 

(iv)  It  is  nonpyrogenlc. 

(v)  Its  moisture  content  is  not  more 
than  5.0  percent. 


FEDERAL  REGISTER 


7645 


Saturday,  June  13,  1964 


(vi)  Its  pH  in  an  aqueous  solution 
containing  25  milligrams  per  milliliter 
is  not  less  than  6.0  nor  more  than  8.0. 

(vii)  It  gives  a  positive  identity  test 
for  erythromycin  giuceptate. 

(2)  Packaging.  In  addition  to  the 
requirements  of  §  148.2  of  this  chapter 
if  it  is  packaged  for  dispensing  and  in¬ 
tended  for  intravenous  use,  it  shall  con¬ 
tain  the  equivalents  250  milligrams,  500 
milligrams,  or  1.0  gram  of  erythromycin 
per  vial. 

(3)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
S  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(4)  Request  for  certification;  samples. 

Ia  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  toxicity, 
pyrogens,  moisture,  pH,  and  identity. 

(ii)  Samples  required : 

(a)  If  the  batch  is  packaged  for  re¬ 
packing  or  for  use  as  an  ingredient  in 
the  manufacture  of  another  drug: 

(1)  For  all  tests  except  sterility:  10 
packages,  each  containing  not  less  than 
300  milligrams. 

(2)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  milli¬ 
grams. 

(b)  If  the  batch  is  packaged  for 
dispensing : 

(1)  For  all  tests  except  sterility:  A 
minimum  of  10  immediate  containers  of 
the  batch. 

(2)  For  sterility:  10  immediate  con¬ 
tainers  of  the  batch. 

(5)  Fees.  $5.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (4)  (ii)  (a)(1)  and  (b)(1)  of  this 
paragraph;  $10.00  for  all  samples  sub¬ 
mitted  in  accordance  with  subparagraph 
(4)  (ii)  (a)  (2)  and  (b)(2)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.- 
1(b)(1),  except  when  packaged  for  dis¬ 
pensing  dissolve  the  sample  as  directed 
in  the  labeling  and  further  dilute  with 
O.llf  potassium  phosphate  buffer,  pH 
8-0.  If  it  is  packaged  for  dispensing,  its 
potency  is  satisfactory  if  it  is  not  less 
than  90  percent  nor  more  than  115  per¬ 
cent  of  the  number  of  milligrams  of 
erythromycin  that  it  is  represented  to 
contain. 

(2)  Sterility.  Use  500  milligrams 
from  each  container  tested,  and  proceed 
as  directed  in  S  141a.2  of  this  chapter, 
except  that  neither  the  penicillinase  nor 
the  control  tube  is  used  in  the  test  for 
bacteria. 

(3)  Pyrogens.  Proceed  as  directed  in 
8 141a.3  of  this  chapter,  using  a  test  dose 
of  1  milliliter  per  kilogram  of  a  solution 
m  Pyrogen -free  distilled  water  contain¬ 
ing  30  milligrams  of  erythromycin  per 
milliliter. 

(4)  Toxicity.  Proceed  as  directed  in 
8 141a.4  of  this  chapter,  using  a  test  dose 
or  0.5  milliliter  of  a  solution  in  sterilized 
distilled  water  containing  2  milligrams 
of  erythromycin  base  per  milliliter. 

(5)  Moisture.  Proceed  as  directed  in 
8 141a.26(e)  of  this  chapter. 

(6)  PH.  Proceed  as  directed  in  §  141- 
a5(b)  of  this  chapter,  using  a  con¬ 


centration  of  25  milligrams  per  milli¬ 
liter. 

(7)  Identity.  The  infrared  absorp¬ 
tion  spectrum  of  a  liquid  petrolatum  dis¬ 
persion  compares  qualitatively  to  that  or 
a  similarly  treated  authentic  sample  of 
erythromycin  giuceptate. 

§  148e.4  [Reserved] 

§  148e.5  Erythromycin  estolate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  esto¬ 
late  is  the  lauryl  sulfate  salt  of  the  pro- 
pionyl  ester  of  a  kind  of  erythromycin 
or  a  mixture  of  two  or  more  such  salts. 

It  occurs  as  a  white  crystalline  powder. 
It  is  soluble  in  alcohol,  methyl  alcohol, 
acetone,  and  chloroform,  but  is  prac¬ 
tically  insoluble  in  water.  It  is  so  puri¬ 
fied  and  dried  that: 

(1)  It  contains  not  less  than  600  mi¬ 
crograms  of  erythromycin  per  milligram, 
calculated  on  an  anhydrous  basis. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  4.0  percent. 

(iv)  Its  pH  is  not  less  than  4.5  nor 
more  than  7.0. 

(v)  It  gives  positive  Identity  tests  for 
erythromycin  estolate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months . 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of 
§  148.4  of  this  chapter,  each  such  re¬ 
quest  shall  contain : 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture, 
pH,  identity,  and  crystallinity. 

(ii)  Samples  of  the  batch:  A  minimum 
of  10  containers,  each  containing  not 
less  than  300  milligrams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.l 
(b)  (I)  of  this  chapter,  except  to  prepare 
the  sample  transfer  approximately  100 
milligrams,  accurately  weighed,  to  a  100- 
milliliter  volumetric  flask.  Dissolve  in 
40  milliliters  of  absolute  methyl  alcohol 
and  immediately  dilute  to  volume  with 
O.lAf  potassium  phosphate  buffer,  pH 
8.0.  Hydrolyze  this  solution  in  a  60°  C. 
constant  temperature  water  bath  for  2 
hours  or  at  room  temperature  for  16  to 
18  hours. 

(2)  Toxicity.  Proceed  as  directed  in 
§  141d. 305(b)  of  this  chapter,  except  ad¬ 
minister  0.5  milliliter  of  a  suspension 
containing  40  milligrams  of  erythro¬ 
mycin  per  milliliter  in  a  10  percent 
acacia  solution. 

(3)  Moisture.  'Proceed  as  directed  in 
S  141a.26(e)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in 
S  141a.5(b)  of  this  chapter,  using  an 
aqueous  suspension  containing  100  milli¬ 
grams  per  milliliter. 

(5)  Crystallinity.  Proceed  as  di¬ 
rected  in  §  141a.5(c)  of  this  chapter. 

(6)  Identity  test.  Proceed  as  directed 
in  §  148e.l(b)  (8),  except  compare  the 
infrared  absorption  spectrum  with  that 
of  an  authentic  sample  of  erythromycin 
estolate. 


§  148e.6  Erythromycin  stearate. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  ste¬ 
arate  is  the  odorless  white  or  slightly 
yellow  crystalline  powder  of  the  stearic 
acid  salt  of  erythromycin.  It  is  practi¬ 
cally  insoluble  in  water  but  is  soluble  in 
alcohol,  methyl  alcohol,  chloroform,  and 
ether.  It  is  so  purified  and  dried  that: 

(1)  It  contains  not  less  than  500 
micrograms  of  erythromycin  per  milli¬ 
gram,  calculated  on  an  anhydrous  basis. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  5.0  percent. 

(iv)  Its  pH  is  not  less  than  6.0  and 
not  more  than  11.0. 

(v)  Its  residue  on  ignition  is  not  more 
than  2.0  percent. 

(vi)  It  gives  positive  identity  tests  for 
erythromycin  stearate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  1s  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain:' 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture, 
pH,  residue  on  ignition,  identity,  and 
crystallinity. 

(ii)  Samples  required :  A  minimum  of 
10  containers,  each  consisting  of  500 
milligrams. 

(4)  Fees:  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.l 

(b) (1),  except  prepare  the  sample  in 
the  following  manner:  Dissolve  50  mllll- 
grams,  accurately  weighed,  in  sufficient 
absolute  methyl  alcohol  to  give  an  esti¬ 
mated  concentration  of  1  milligram  of 
erythromycin  per  milliliter. 

(2)  Toxicity.  Proceed  as  directed  in 
§  141d.305(b)  of  this  chapter,  except 
administer  0.5  milliliter  of  a  suspension 
containing  80  milligrams  of  erythro¬ 
mycin  per  milliliter,  prepared  by  grind¬ 
ing  the  sample  in  sterile  distilled  water, 
using  1  drop  of  polysorbate  80  per  3 
grams  of  sample. 

(3)  Moisture  content.  Proceed  as  di¬ 
rected  in  §  141a.26(e)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  1 
percent  slurry  of  erythromycin  stearate 
in  water. 

(5)  Residue  on  ignition.  Proceed  as 
directed  in  §  141e.401(g)  of  this  chapter. 

(6)  Identity.  Proceed  as  directed  in 
8  148e.l(b)  (8),  except  compare  quali¬ 
tatively  the  infrared  absorption  spec¬ 
trum  with  that  of  an  authentic  sample 
of  erythromycin  stearate. 

(7)  Crystallinity.  Proceed  as  directed 
in  §  141a.5(c)  of  this  chapter. 

§  148e.7  Erythromycin  ethylsuccinate. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin 
ethylsuccinate  1s  the  white,  odorless, 
crystalline  ethylsuccinate  ester  of  eryth¬ 
romycin.  It  is  so  purified  and  dried  that: 
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(1)  It  contains  not  less  than  765 
micrograms  of  erythromycin  per  milli¬ 
gram,  calculated  on  an  anhydrous  basis. 

(ii)  It  is  sterile. 

(iii)  It  is  nontoxic. 

(iy)  Its  moisture  content  is  not  more 
than  3.0  percent. 

(v)  Its  pH  is  not  less  than  6.0  and  not 
more  than  8.5. 

<yi)  Its  residue  on  ignition  is  not  mare 
th«.n  1.0  percent. 

(vii)  It  giyes  a  positive  identity  test 
for  erythromycin  ethylsuccinate. 

(2)  Labeling .  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
fi  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification;  sam¬ 
ples.  In  addition  to  the  requirements 
of  fi  148.4  of  this  chapter,  each  such  re¬ 
quest  shall  contain: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  toxicity, 
moisture,  pH,  residue  on  ignition,  iden¬ 
tity,  and  crystallinity. 

(ii)  Samples  required: 

(a)  For  all  tests  except  sterility:  10 
packages,  each  containing  approximately 
500  milligrams. 

lb)  For  sterility  testing:  10  immedi¬ 
ate  containers. 

(4)  Fees.  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (a)  of  this  paragraph;  $10.00  for 
an  immediate  containers  submitted  in 
accordance  with  subparagraph  (3)  (ii) 
lb)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  fi  148e.l 
(b)(1),  except  prepare  the  sample 
in  the  foUowing  manner:  Dissolve 
approximately  50  milligrams,  accurately 
weighed,  in  sufficient  absolute  methyl 
alcohol  to  give  an  estimated  concentra¬ 
tion  erf  1  milligram  of  erythromycin  per 
milliliter.  Further  dilute  in  0.1M  potas¬ 
sium  phosphate  buffer,  pH  8.0. 

(2)  Sterility.  Using  approximately 
500  milligrams  from  each  container 
tested,  proceed  as  directed  in  S  141a.2  of 
this  chapter,  except  that  neither  peni¬ 
cillinase  nor  the  control  tube  is  used  in 
the  test  for  bacteria. 

(3)  Toxicity.  Proceed  as  directed  in 
S  141d.305(b)  of  this  chapter,  except  ad¬ 
minister  0.5  milliliter  of  a  suspension  in 
sterile  distilled  water  containing  80  mil¬ 
ligrams  of  erythromycin  per  milliliter. 

(4)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(5)  pH.  Proceed  as  directed  in 
S  141a.5(b)  of  this  chapter,  using  a  1.0 
percent  suspension  in  water. 

(6)  Residue  on  ignition.  Proceed  as 
directed  in  fi  141e.401(g)  of  this  chapter. 

(7)  Identity.  Using  a  suitable  spec¬ 
trophotometer  with  0.1-millimeter  cells, 
scan  the  Infrared  absorption  spectrum 
between  2  microns  and  12.5  microns  of  a 
5  percent  chloroform  solution  of  erythro¬ 
mycin  ethylsuccinate.  The  absorption 
spectrum  compares  qualitatively  to  that 
of  an  authentic  sample  of  erythromycin 
ethylsuccinate. 

(8)  Crystallinity.  Proceed  as  directed 
in  fi  141a.5(c)  of  this  chapter. 

§  148e.8  Erythromycin  sulfate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 


ity,  and  purity.  Erythromycin  sulfate  Is 
the  sulfate  salt  of  erythromycin.  It  is  an 
odorless,  practically  white,  crystalline 
powder.  It  is  so  purified  and  dried  that: 

(1)  It  contains  not  less  than  840  micro- 
grams  of  erythromycin  per  milligram, 
calculated  on  an  anhydrous  basis. 

(ii)  Its  moisture  content  is  not  more 
than.7.0  percent. 

(ill)  Its  pH  in  a  solution  containing  10 
milligrams  per  milliliter  is  not  less  than 
4.5  and  not  more  than  6.5. 

(iv)  It  gives  a  positive  identity  test  for 
erythromycin  sulfate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  fi  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  moisture,  pH,  crystal¬ 
linity,  and  identity. 

(ii)  Samples  required:  10  containers, 
each  consisting  of  300  milligrams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  fi  148e.- 
1(b)(1),  except  prepare  the  sample  in 
the  following  manner:  Dissolve  approxi¬ 
mately  50  milligrams,  accurately  weighed, 
in  sufficient  absolute  methyl  alcohol  to 
give  a  concentration  of  1.0  milligram  of 
erythromycin  per  milliliter. 

(2)  Moisture.  Proceed  as  directed  in 
fi  141a.5(a)  of  this  chapter. 

(3)  pH.  Proceed  as  directed  in  fi  141a.- 
5(b)  of  this  chapter,  using  a  concentra¬ 
tion  of  10  milligrams  per  milliliter. 

(4)  Identity.  Proceed  as  directed  in 
§  148e.l (b)(8),  except  that  its  infrared 
absorbtion  spectrum  compares  qualita¬ 
tively  to  that  of  a  similarly  prepared  au¬ 
thentic  sample  of  erythromycin  sulfate. 

§  148e.9  Erythromycin  ethylsuccinate- 
sulfanilamide  dental  powder. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity .  Erythromycin  ethylsuc- 
cinate  -  sulf  anilamide  dental  powder  is  a 
dry  mixture  of  crystalline  erythromycin 
ethylsuccinate,  sulfanilamide,  and  suita¬ 
ble  and  harmless  flavorings.  Each  vial 
contains  the  equivalent  of  10  milligrams 
of  erythromycin  and  250  milligrams  of 
sulfanilamide.  It  is  sterile.  Its  moisture 
content  is  not  more  than  1.0  percent. 
The  crystalline  erythromycin  ethylsuc¬ 
cinate  used  conforms  to  the  standards  of 
$148e.7(a)(l)  (i),  (iii),  (iv),  (v),  (vi>, 
and  (vil).  Each  other  ingredient  used, 
if  its  name  is  recognized  in  the  UJ3P.  or 
N.F.,  conforms  to  the  standards  pre¬ 
scribed  therefor  by  such  official  com¬ 
pendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
fi  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  fi  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on : 
la)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch  for  potency. 


toxicity,  moisture,  pH,  residue  on  igni¬ 
tion,  Identity,  and  crystallinity. 

lb)  The  batch  for  potency,  sterility, 
and  moisture. 

(11)  Samples  required: 

la)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch:  10  contain¬ 
ers,  each  consisting  of  500  milligrams. 

lb)  The  batch: 

11)  For  all  tests  except  sterility:  A 
minimum  of  30  immediate  containers. 

12)  For  sterility  testing:  10  immediate 
containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  immediate 
container  of  each  containing  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  la)  and  (c)  of  this  para¬ 
graph;  $0.75  for  each  container  submit¬ 
ted  in  accordance  with  subparagraph  (3) 
(ilHbXf)  of  this  paragraph;  $10.00  for 
all  containers  submitted  in  accordance 
with  subparagraph  (3)  (ii)  lb)  12)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay—  (l) 
Potency.  Proceed  as  directed  in  §  148e.l 
(b)(1),  using  a  representative  number  of 
immediate  containers  to  prepare  the 
sample  for  assay.  Its  potency  is  satis¬ 
factory  if  it  contains  not  less  than  90 
percent  and  not  more  than  135  percent  of 
the  number  of  milligrams  of  erythromy¬ 
cin  that  it  is  represented  to  contain. 

(2)  Sterility.  Use  the  entire  contents 
of  each  container  tested,  and  proceed  as 
directed  in  fi  141a.2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for 
bacteria. 

(3)  Moisture.  Proceed  as  directed  in 
fi  141a.5(a)  of  this  chapter. 

§  148e.l0  Erythromycin  ethylsuccinate 
granules  for  oral  suspension. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin 
ethylsuccinate  granules  for  oral  suspen¬ 
sion  is  a  dry  mixture  of  erythromycin 
ethylsuccinate,  with  suitable  and  harm¬ 
less  buffer  substances,  dispersing  agents, 
diluents,  colorings,  and  flavorings.  It 
contains  the  equivalent  of  40  milligrams 
of  erythromycin  per  milliliter  of  the  re¬ 
constituted  suspension.  Its  moisture 
content  is  not  more  than  1  percent. 
When  reconstituted  as  directed  in  the 
labeling,  its  pH  is  not  less  than  7.0  nor 
more  than  9.0.  The  crystalline  erythro¬ 
mycin  ethylsuccinate  used  conforms  to 
the  standards  prescribed  by  fi  148e.7(a) 
Xi),  (iii),  (iv),  (v),  (vi).and  (vii).  Each 
other  ingredient  used,  if  its  name  is  rec¬ 
ognized  in  the  U.S.P.  or  N.F.,  conforms 
to  the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in  ac¬ 
cordance  with  the  requirements  of  §  148.3 
of  this  chapter.  The  expiration  date  is 
12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 
la)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch  for  potency, 
toxicity,  moisture,  pH,  residue  on  igni¬ 
tion,  identity,  and  crystallinity. 
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(b)  The  batch,  for  potency,  pH,  and 
moisture. 

(ii)  Samples  required : 

(a)  The  erythromycin  ethylsuccinte 
used  in  making  the  batch:  10  containers 
each  consisting  of  approximately  500 
milligrams. 

(b)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.l 
(b)  (1) ,  except  prepare  the  sample  in  the 
following  manner:  Reconstitute  the 
sample  as  directed  in  the  labeling. 
Transfer  2  milliliters  of  the  reconstituted 
suspension  to  a  200-millillter  volumetric 
flask,  add  absolute  methyl  alcohol  to  vol¬ 
ume,  and  mix  well.  Further  dilute  with 
0.1M  potassium  phosphate  buffer,  pH  8.0. 
Its  potency  is  satisfactory  if  it  contains 
not  less  than  90  percent  nor  more  than 
120  percent  of  the  number  of  milligrams 
of  erythromycin  that  it  is  represented  to 
contain. 

(2)  pH.  Proceed  as  directed  in 
{ 141a.5(b)  of  this  chapter,  using  the  sus¬ 
pension  prepared  as  directed  in  the 
labeling. 

(3)  Moisture.  Proceed  as  directed  in 
J  141a.5(a)  of  this  chapter. 

§  148e.ll  Erythromycin  ethylcarbonate 
for  oral  suspension. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  ethyl- 
carbonate  for  oral  suspension  is  a  dry 
mixture  of  erythromycin  ethylcarbonate, 
with  suitable  and  harmless  buffer  sub¬ 
stances,  dispersing  agents,  diluents, 
colorings,  and  flavorings.  It  may  contain 
suitable  sulfonamides.  The  erythromy¬ 
cin  ethylcarbonate  content  is  not  less 
than  40  milligrams  of  erythromycin  per 
milliliter  of  the  reconstituted  suspension. 
Its  moisture  content  is  not  more  than  2.0 
percent.  When  reconstituted  as  directed 
in  the  labeling,  its  pH  is  not  less  than 
6.4  and  not  more  than  7.0.  The  eryth¬ 
romycin  ethylcarbonate  used  conforms 
to  the  standards  prescribed  by  §  148e.2 
(a)(1).  Each  other  substance  used,  if  its 
name  is  recognized  in  the  U.SJ?.  or  N.F., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification ;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  Erythromycin  ethylcarbonate  used 
in  making  the  batch  for  potency,  toxicity, 
moisture,  pH,  crystallinity,  and  identity. 

(b)  The  batch  for  potency,  moisture, 
and  pH. 

(ii)  Samples  required: 

(a)  Erythromycin  ethylcarbonate  used 
in  making  the  batch:  10  containers,  each 
containing  500  milligrams. 


(b)  The  botch:  A  minimum  of  6  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  container  of 
each,  consisting  of  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph,  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.2 
(b)  (1) ,  except  prepare  the  sample  in  the 
following  manner:  Reconstitute  the  sus¬ 
pension  as  directed  in  the  labeling.  Place 
an  aliquot  (usually  a  single  dose)  of  an 
accurately  measured  volume  of  the  oral 
suspension  in  a  100-milliliter  volumetric 
flask  and  dissolve  in  40  milliliters  of  re- 
agent-grade  methyl  alcohol.  Bring  to 
volume  with  distilled  water  and  mix 
well.  Hydrolyze  either  in  a  60°  C.  water 
bath  for  3  hours  or  keep  at  room  temper¬ 
ature  for  40  hours  to  48  hours.  Make 
subsequent  dilutions  in  0.1M  potassium 
phosphate  buffer,  pH  8.0.  The  erythro¬ 
mycin  ethylcarbonate  content  is  satis¬ 
factory  if  it  is  not  less  than  90  percent 
and  not  more  than  115  percent  of  the 
number  of  milligrams  of  erythromycin 
that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(3)  pH.  Proceed  as  directed  in  §  141a.5 
(b)  of  this  chapter,  using  the  suspension 
prepared  as  directed  in  its  labeling. 

§  148e.l2  Erythromycin  estolate  for 
oral  suspension. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  esto¬ 
late  for  oral  suspension  is  a  dry  mixture 
of  erythromycin  estolate,  with  suitable 
and  harmless  buffer  substances,  dispers¬ 
ing  agents,  diluents,  colorings,  and  fla¬ 
vorings.  It  may  contain  suitable  sul¬ 
fonamides.  The  erythromycin  estolate 
content  is  25  milligrams  of  erythromycin 
per  milliliter  of  the  reconstituted  suspen¬ 
sion.  When  reconstituted  as  directed  in 
its  labeling,  its  pH  is  not  less  than  5.0 
and  not  more  than  7.0.  Its  moisture 
content  is  not  more  than  2.0  percent. 
The  erythromycin  estolate  used  conforms 
to  the  standards  of  §  148e.5(a)  ( 1) .  Each 
other  substance  used,  if  its  name  is  recog¬ 
nized  in  the  UJ3.P.  or  N.F.,  conforms  to 
the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§■  148.3  of  this  chapter,  its  expiration 
date  is  12  months. 

(8)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contaih: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  estolate  used 
in  making  the  batch  for  potency,  toxicity, 
moisture,  pH,  crystallinity,  and  identity. 

(b)  The  batch:  Potency,  moisture,  and 
pH. 

(ii)  Samples  required: 

(a)  The  erythromycin  estolate  used  in 
making  the  batch:  10  immediate  con¬ 
tainers,  each  consisting  of  300 
milligrams. 

(b)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 


<c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  container  of 
each,  consisting  of  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.5 
(b)(1),  except  prepare  the  sample  in  the 
following  manner:  Reconstitute  the  sus¬ 
pension  as  directed  in  the  labeling. 
Place  an  accurately  measured  aliquot 
(usually  a  single  dose)  of  the  well-shaken 
suspension  in  a  100-milliliter  volumetric 
flask  and  dissolve  with  40  milliliters  of 
reagent-grade  methyl  alcohol.  Bring 
to  volume  with  0.1M  potassium  phos¬ 
phate  buffer,  pH  8.0,.  and  mix  well. 
Hydrolyze  at  60*  C.  for  2  hours  or  at 
room  temperature  for  16  hours  to  18 
hours. 

The  erythromycin  estolate  content  is 
satisfactory  if  it  is  not  less  than  90  per¬ 
cent  nor  more  than  115  percent  of  the 
number  of  milligrams  of  erythromycin 
that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e>  of  this  chapter,  using  the 
dry  powder. 

(3)  pH.  Proceed  -  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
drug  reconstituted  as  directed  in  its 
labeling. 

§  148e.l3  Erythromycin  ethylsuccinate 
oral  suspension. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin 
ethylsuccinate  oral  suspension  is  erythro¬ 
mycin  ethylsuccinate,  with  suitable  and 
harmless  buffer  substances,  dispersing 
agents,  colorings,  and  flavorings  sus¬ 
pended  in  peanut  oil  and  glycerin.  It 
contains  the  equivalent  of  not  less  than 
40  milligrams  of  erythromycin  per  milli¬ 
liter.  Its  moisture  content  is  not  more 
than  5.0  percent.  The  crystalline 
erythromycin  ethylsuccinate  used  con¬ 
forms  to  the  standards  prescribed  by 
§  148e.7(a)  (1)  (i).  Oil) ,  (iv)„  (v),  Cvl), 
and  (vii).  Each  other  substance  used, 
if  its  name-is  recognized  in  the  U.S.P.  or 
N.F.,  conforms  to  the  standards 
prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirement  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch  for  patency, 
toxicity,  moisture,  pH,  identity,  residues 
on  ignition,  and  crystallinity. 

(b)  The  batch  for  potency  and  mois¬ 
ture: 

(ii)  Samples  required: 

(a)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch:  10  containers, 
each  consisting  of  500  milligrams. 

(b)  The  batch:  A  minimum  of  5  im¬ 
mediate  containers.  * 

(c)  Hi  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
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in  making  the  batch:  One  container  of 
each,  consisting  of  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  I  I48e.l 
(b)  (1) ,  except  prepare  the  sample  in  the  _ 
following  manner:  by  means  of  a  syringe, 
transfer  2  milliliters  of  the  sample  to  a 
100-milliliter  volumetric  flask.  Add  ab¬ 
solute  methyl  alcohol  to  volume,  and  mix 
well.  Further  dilute  with  O.lAf  potas¬ 
sium  phosphate  buffer,  pH  8.0.  Its 
potency  is  satisfactory  if  it  contains  not 
less  than  90  percent  and  not  more  than 
115  percent  of  the  number  of  milligrams 
of  erythromycin  that  it  is  represented  to 
contain. 

(2)  Moisture.  Proceed  as  directed  in 
8  141a.8(b)  of  this  chapter. ' 

§  148e.l4  Erythromycin  ointment. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  oint¬ 
ment  is  erythromycin  in  a  suitable  and 
harmless  ointment  base.  It  may  contain 
suitable  preservatives.  Each  gram  of 
ointpient  contains  10  milligrams  of 
erythromycin.  The  moisture  content  is 
not  more  than  1.0  percent.  The  erythro¬ 
mycin  used  conforms  to  the  standards 
prescribed  by  S  148e.l(a) (1)  (i),  (iii). 
(iv),  (v).  and  (vii).  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  UJ3P.  or  NF.,  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  hi 
accordance  with  the  requirements  of 
8  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  used  in  making 
the  batch  for  potency,  pH,  moisture,  resi¬ 
due  on  ignition,  crystallinity,  and 
identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  erythromycin  used  in  making 
the  batch:  10  packages,  each  containing 
not  less  than  500  milligrams. 

(b)  The  batch:  A  minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  consisting  of  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  immediate 
container  or  package  submitted  in  ac¬ 
cordance  with  subparagraph  (3)(ii)  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  8  148e.l 
(b)  (1) ,  except  prepare  the  sample  by  any 
one  of  the  following  procedures: 

(i)  Place  1  gram  of  the  ointment,  ac¬ 
curately  weighed,  in  a  1-liter  volumetric 
flask,  add  50  milliliters  of  peroxide-free 
ether,  and  shake  until  dissolved.  Add 
200  milliliters  of  absolute  methyl  alco¬ 
hol,  and  mix  thoroughly.  Fill  to  volume 
and  further  dilute  to  the  reference  point 


with  O.lAf  potassium  phosphate  buffer, 
pH  8.0. 

(ii)  Place  1  gram  of  the  ointment,  ac¬ 
curately  weighed,  in  a  250-milliliter  sep¬ 
aratory  funnel  containing  50  milliliters 
of  reagent-grade  petroleum  ether. 
Shake  until  dissolved.  Wash  with  four 
separate  washings  of  a  4:1  mixture  of 
reagent-grade  methyl  alcohol  and  dis¬ 
tilled  water.  Combine  the  washings  and 
bring  to  volume  with  the  methyl  alcohol- 
water  solution  in  a  volumetric  flask. 
Further  dilute  to  the  reference  point  in 
0.1M  potassium  phosphate  buffer,  pH  8.0. 

(iii)  Place  1  gram  of  the  ointment, 
accurately  weighed,  in  a  high-speed 
blender^with  100  milliliters  of  polyethyl¬ 
ene  glycol  400,  and  blend  for  3  minutes. 
Filter  through  a  cotton  plug  or  filter 
paper  and  further  dilute  in  0.1M  potas¬ 
sium  phosphate  buffer,  pH  8.0. 

Its  potency  is  satisfactory  if  it  contains 
not  less  than  90  percent  and  not  more 
than  125  percent  of  the  number  of  milli¬ 
grams  qf  erythromycin  that  it  is  repre¬ 
sented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
8  141a.8(b)  of  this  chapter. 

§  148e.l5  Erythromycin-neomycin  sul¬ 
fate  ointment. 

(a)  Requirements  for  certification^ 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin-neomy¬ 
cin  sulfate  ointment  is  erythromycin  and 
neomycin  sulfate  with  a  suitable  emol¬ 
lient  and  preservatives,  in  a  suitable  and 
harmless  ointment  base.  Each  gram 
contains  5  milligrams  of  erythromycin 
and  3.5  milligrams  of  neomycin.  The 
moisture  content  is  not  more  than  1 
percent.  The  erythromycin  used  con¬ 
forms  to  the  standards  prescribed  there¬ 
for  by  8  148e.l(a)  (1)  (i),  (iii),  (iv),  (v), 
and  (vii).  The  neomycin  sulfate  used 
conforms  to  the  standards  prescribed  in 
6  1481.1(a) (1)  (i),  (vi)  (vii),  and  (viii) 
of  this  chapter.  Each  other  substance 
used,  if  its  name  is  recognized  in  the 
U.S.P.  or  NF.,  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  such  official 
compendium 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
8  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification ;  samples. 
In  addition  to  the  requirements  of  8  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  used  in  making 
the  batch  for  potency,  pH,  moisture,  resi¬ 
due  on  ignition,  crystallinity,  and 
identity. 

(b)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  pH,  mois¬ 
ture,  and  identity. 

(c)  The  batch  for  erythromycin  con¬ 
tent,  neomycin  content,  and  moisture. 

(ii)  Samples  required: 

(a)  The  erythromycin  used  in  mak¬ 
ing  the  batch:  10  packages,  each  con¬ 
taining  not  less  than  500  milligrams. 

(b)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  not  less  than  300  milligrams. 

(c)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 


(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subparagraph 

(3) (ii)  (a),  (b),  and  (d)  of  this  para¬ 
graph;  $5.00  for  each  container  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Erythromycin  content. 
Proceed  as  directed  in  8  148e. 14(b)  (l) 

(iii) .  Its  erythromycin  content  Is  satis¬ 
factory  if  it  is  not  less  than  90  percent 
and  not  more  than  125  percent  of  the 
number  of  milligrams  of  enjthromycin 
that  it  is  represented  to  contain. 

(ii)  Neomycin  content.  Proceed  as 
directed  in  8  1481.3(b)(1)  of  this  chap¬ 
ter,  except  that  after  the  extraction  has 
been  completed  and  the  volume  adjusted, 
place  the  buffer  solution  in  a  second 
separatory  funnel  and  wash  with  three 
30-milliliter  portions  of  peroxide-free 
ether.  Discard  the  ether  washes.  Its 
neomycin  content  is  satisfactory  if  it  is 
not  less  than  90  percent  and  not  more 
than  125  percent  of  the  number  of  milli¬ 
grams  of  neomycin  that  it  is  represented 
to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
8  141a.8(b)  of  this  chapter. 

§  148e.l6  Erythromycin-polymyxin  B 
sulfate  ophthalmic  ointment. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin- 
polymyxin  B  sulfate  ophthalmic  oint¬ 
ment  is  erythromycin  and  polymyxin  B 
sulfate  in  a  suitable  and  harmless  oint¬ 
ment  base.  Each  gram  contains  5  milli¬ 
grams  of  erythromycin  and  10,000  units 
of  polymyxin  B.  The  moisture  content 
is  not  more  than  1  percent.  The  crys¬ 
talline  erythromycin  used  conforms  to 
the  standards  prescribed  therefor  by  . 
8  148e.l(a)  (1)  (i).  (iii),  (iv),  (v),  and 
(vii).  The  polymyxin  B  sulfate  used 
conforms  to  the  standards  prescribed  by 
8  148p.l(a) (1)  (i),  (v),  (vi),  (vii),  and 
(ix)  of  this  chapter.  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized 
in  the  U.S.P.  or  N.F.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
8  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  used  in  making 
the  batch  for  potency,  pH,  moisture,  resi¬ 
due  on  ignition,  crystallinity,  and  iden¬ 
tity. 

(b)  The  polymyxin  B  sulfate  used  in 
making  the  batch  for  potency,  pH,  mois¬ 
ture,  and  identity. 

(c)  The  batch  for  erythromycin  con-  ^ 
tent,  polymyxin  B  content,  and  moisture.  " 

(ii)  Samples  required: 

(a)  The  erythromycin  used  in  making 
the  batch:  10  packages,  each  containing 
not  less  than  500  milligrams. 
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(b)  The  polymyxin  B  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  not  less  than  300  milligrams. 

(c)  The  batch:  Six  immediate  con¬ 
tainers. 

( d )  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  5  grams. 

(4)  Fees .  $4.00  for  each  package  in 
the  samples  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a),  (b),  and  (d) 
of  this  paragraph;  $5.00  for  each  con¬ 
tainer  submitted  in  accordance  with  sub- 
paragraph  (3)  (ii)  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Erythromycin  content. 
Proceed  as  directed  in  § 148e.l4(b)  (1) . 
The  erythromycin  content  is  satisfactory 
if  it  is  not  less  than  90  percent  and  not 
more  than  125  percent  of  the  number 
of  milligrams  of  erythromycin  that  it  is 
represented  to  contain. 

(ii)  Polymyxin  B  content.  Proceed  as 
directed  in  &  148p.3(b)  (1)  of  this  chap¬ 
ter.  The  polymyxin  B  content  is  satis¬ 
factory  if  it  is  not  less  than  90  percent 
and  not  more  than  125  percent  of  the 
number  of  units  of  polymyxin  B  that  it  is 
represented  to  contain. 

(2)  Moisture .  Proceed  as  directed  in 
9  141a.8(b)  of  this  chapter. 

§  148e.l7  Erythromycin  estolate  cap* 
aules. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  es¬ 
tolate  capsules  are  capsules  containing 
erythromycin  estolate,  with  suitable  and 
harmless  buffer  substances  and  diluents, 
enclosed  in  a  gelatin  capsule.  The 
erythromycin  estolate  content  of  each 
capsule  is  equivalent  to  either  25Q  milli¬ 
grams  of  erythromycin  or  125  milligrams 
of  erythromycin.  The  moisture  content 
is  not  more  than  5  percent.  The  ery¬ 
thromycin  estolate  used  conforms  to  the 
standards  prescribed  therefor  by  9  148e.- 
5(a)  (1) .  Each  other  substance  used,  if 
its  name  is  recognized  in  the  U.SP.  or 
N.F.,  conforms  to  die  standards  pre¬ 
scribed  therefor  by  such  official  com¬ 
pendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of 
9 148.4  of  this  chapter,  each  such  request 
shall  contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  estolate  used  in 
making  the  batch  for  potency,  toxicity, 
PH,  moisture,  crystallinity,  and  identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  erythromycin  estolate  used  in 
making  the  batch:  10  packages,  each 
containing  not  less  than  300  milligrams. 

(b)  The  batch:  A  minimum  of  30 
capsules. 


graph  O)  (It)  (a)  and  (c>  of  this  para¬ 
graph;  $0.75  for  each  capsule  submitted 
in  accordance  with  subparagraph  (3) 
(ii)  (b)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.5 
(b)  (1) ,  except  prepare  the  sample  in  the 
following  manner:  Using  200  milliliters 
of  reagent-grade  methyl  alcohol  and  300 
milliliters  of  0.1M  potassium  phosphate 
buffer,  pH  8.0,  blend  a  representative 
number  of  capsules  in  a  high-speed  glass 
blender  for  2  to  3  minutes*  The  erythro¬ 
mycin  content  is  satisfactory  if  it  is  not 
less  than  90  percent  and  not  more  than 
115  percent  of  the  number  of  milligrams 
of  erythromycin  that  it  is  represented  to 
contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

§  148e.l9  Erythromycin  gluceptate  den¬ 
tal  cones. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  glu¬ 
ceptate  dental  cones  are  composed  of 
erythromycin  gluceptate  and  suitable 
and  harmless  binders  and  diluents.  The 
erythromycin  gluceptate  content  of 
each  cone  is  equivalent  to  5  milligrams 
of  erythromycin.  The  moisture  con¬ 
tent  is  not  more  than  1.5  percent.  The 
crystalline  erythromycin  gluceptate  used 
conforms  to  the  standards  prescribed  by 
9  148e.3(a)  (1)  (i>.  Oh),  (v),  (vi),  and 
(vii).  Each  other  ingredient  used,  if 
its  name  is  reeognized  in  the  U.S.P.  or 
N.P.,  conforms  to  the  standards  pre¬ 
scribed  therefor  by  sueh  official  com¬ 
pendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months . 

(3)  Request  for  certification;  samples. 
m  addition  to  the  requirements  of 
1 148.4  of  this  chapter,  each  such  request 
shall  contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  gluceptate 
used,  for  potency,  toxicity,  moisture, 
pH,  and  identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  erythromycin  gluceptate 
used:  It)  packages,  each  containing  300 
milligrams. 

(by  The  batch:  A  minimum  of  30 
cones. 

(c)  In  case  of  an  Initial  request  for 
certification,  each  other  ingredient 
used:  One  package  of  each,  containing 
5  grams. 

(4)  Fees.  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (a)  and  (c)  of  this  paragraph; 
$0.75  far  each  cone  submitted  in  accord¬ 
ance  with  subparagraph  (3)  (ii)  (bX  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in 
9  148e.3(b)  (1),  except  prepare  the 
sample  as  follows:  Blend  a  representa¬ 
tive  number  of  cones  in  a  high-speed 
glass  blender  with  500  milliliters  of  0.1M 


(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used: 
One  package  of  each  containing  not  less 
than  5  grams. 

(4)  Fees.  $4.00  for  each  package 
submitted  in  accordance  with  subpara- 
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potassium  phosphate  buffer,  pH  8.0. 
The  erythromycin  gluceptate  content  is 
satisfactory  if  it  is  not  less  than  90  per¬ 


cent  nor  more  than  135  percent  of  the 
number  of  milligrams  of  erythromycin 
that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
5  141a.26(e)  of  this  chapter. 

§  148e.20  Erythromycin  gluceptate- 
polymyxin  B  sulfate-benzocaine  for 
otic  solution. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  glu- 
ceptate-polymyxin  B  sulfate-benzocaine 
for  otic  solution  is  a  packaged  combina¬ 
tion  of  one  immediate  container  of  dry 
erythromycin  gluceptate  powder  and  one 
immediate  container  of  polymyxin  B 
sulfate  and  benzocaine,  dissolved  in 
propylene  glycol  When  reconstituted 
as  directed  in  its  labeling,  each  milliliter 
contains  the  equivalent  of  5  milligrams 
of  erythromycin,  10,000  units  of  poly¬ 
myxin  B,  and  50  milligrams  of  benzo¬ 
caine.  The  moisture  content  of  the  dry 
powder  is  not  more  than  5.0  percent. 
The  moisture  content  of  the  diluting 
fluid  is  not  more  than  1.5  percent.  The 
erythromycin  gluceptate  used  conforms 
to  the  standards  prescribed  by  §  148e.3 
(a)(1)  (i),  (v),  (vi),  and  (vii).  The 
polymyxin  B  sulfate  used  conforms  to 
the  standards  prescribed  by  9  148p.l(a) 
(1)  (i),  (v),  (vi),  (vii),  and  (ix)  of  this 
chapter.  Each  other  ingredient  used,  if 
its  name  is  recognized  in  the  U.S.P.  or 
NJ.,  conforms  to  the  standards  pre¬ 
scribed  therefore  by  such  official  com¬ 
pendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of 
9  148.4  of  this  chapter,  each  such  request 
shall  contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  gluceptate 
used  in  making  the  batch,  for  potency, 
moisture,  pH,  and  identity. 

(b)  The  polymyxin  B  sulfate  used  in 
making  the  batch,  for  potency,  moisture, 
pH,  residue  on  ignition,  and  identity. 

(c)  The  batch  for  erythromycin  con¬ 
tent,  polymyxin  B  content,  moisture 
content  of  the  erythromycin  gluceptate 
dry  powder,  and  moisture  content  of  the 
diluting  fluid. 

(ii)  Samples  required  : 

(a)  The  erythromycin  gluceptate  used 
in  making  the  batch:  10  packages,  each 
consisting  of  not  less  than  300  milligrams. 

(b)  The  polymyxin  B  sulfate  used  In 
making  the  batch:  10  packages,  each 
consisting  of  not  less  than  300 
milligrams. 

(c)  The  batch: 

(1)  For  all  tests  except  moisture:  A 
minimum  of  6  combined  packages. 

(2)  For  moisture  content:  A  minimum 
of  8  combined  packages. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used : 
One  package  consisting  of  not  less  them 
5  grams. 

(4)  Fees.  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Erythromycin  content. 
Proceed  as  directed  in  §  148e.3(b)  (1), 
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using  the  entire  contents  of  each  vial  of 
erythromycin  gluceptate.  The  erythro¬ 
mycin  content  is  satisfactory  if  it  con¬ 
tains  not  less  than  90  percent  and  not 
more  than  125  percent  of  the  number  of 
milligrams  of  erythromycin  that  it  is 
represented  to  contain. 

(ii)  Polymyxin  B  content.  By  means 
of  a  needle  and  syringe,  withdraw  a  rep¬ 
resentative  aliquot  of  the  diluting  fluid, 
and  proceed  as  directed  in  9  148p.l(b)  (1) 
of  this  chapter.  The  polymyxin  B  eon-  - 
tent  is  satisfactory  if  it  contains  not  less 
than  90  percent  and  not  more  than  125 
percent  of  the  number  of  units  of  poly¬ 
myxin  B  that  it  is  represented  to  contain. 

(2)  Moisture — (i)  Erythromycin  glu¬ 
ceptate  vial.  Proceed  as  directed  in 
9  141a.26(e)  of  this  chapter,  using  the 
erythromycin  gluceptate  dry  powder. 

(ii)  Polymyxin  B  diluting  fluid.  Pro¬ 
ceed  as  directed  in  9  141a.8(b)  of  this 
chapter,  using  the  diluting  fluid  without 
reconstitution. 

g  148e.21  Erythromycin  sulfate-poly¬ 
myxin  B  sulfa te-pramoxine  hydro¬ 
chloride  otic  solution. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  sulfate- 
polymyxin  B  sulfate-pramoxine  hydro¬ 
chloride  otic  solution  is  erythromycin 
sulfate,  polymyxin  B  sulfate,  and  pra- 
moxine  hydrochloride  dissolved  in  a 
suitable  and  harmless  vehicle.  Each  mil¬ 
liliter  contains  the  equivalent  of  5  milli¬ 
grams  of  erythromycin,  10,000  units  of 
polymyxin  B  sulfate,  and  10  milligrams 
of  pramoxine  hydrochloride.  It  contains 
not  more  than  1.5  percent  moisture.  The 
erythromycin  sulfate  used  conforms  to 
the  standards  prescribed  by  9 148e.8 

(a)(1).  The  polymyxin  B  sulfate  used 
conforms  to  the  standards  prescribed  by 
9  148p.l  (a)(1)  (i),  (v),  (vi),  (vii),  and 
(lx)  of  this  chapter.  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  UB.P.  or  NJ.,  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  9  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  identity,  and  crystallinity. 

(b)  The  polymyxin  B  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  residue  on  ignition,  and  identity. 

(c)  The  batch  for  erythromycin  con¬ 
tent,  polymyxin  B  content,  and  moisture. 

(ii)  Samples  required: 

(a)  The  erythromycin  sulfate  used  in 
maMng  the  batch:  10  packages,  each 
consisting  of  300  milligrams. 

(b)  The  polymyxin  B  sulfate  used  in 
nmMng  the  batch:  10  packages,  each 
consisting  of  300  milligrams. 

(c)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  1  container  of  each, 
containing  not  less  than  5  grams. 


(4)  Fees.  $4-00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3) (li)  (a),  (b),  and  (d)  of  this 
paragraph;  $5.00  for  each  container  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (c)  of  this  paragraph. 

(b)  Tests  and  methods,  of  assay — 
(1)  Potency — (i)  Erythromycin  content. 
Proceed  as  directed  in  9  148e.l(b)  (1) , 
using  a  1.0  milliliter  aliquot  of  the  solu¬ 
tion.  The  erythromycin  sulfate  content 
is  satisfactory  if  it  contains  not  less  than 
90  percent  and  not  more  than  135  per¬ 
cent  of  the  number  of  milligrams  of 
erythromycin  that  it  is  represented  to 
contain. 

(ii)  Polymyxin  B  content.  Proceed  as 
directed  In  9  148p.l(b)  (1)  of  this  chap¬ 
ter,  using  a  1.0-milliliter  aliquot  of  the 
solution.  The  polymyxin  B  content  is 
satisfactory  if  it  contains  not  less  than 
90  percent  and  not  more  than  135  per¬ 
cent  of  the  number  of  units  of  polymyxin 
B  that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
9  141a.8(b)  of  this  chapter. 

§  148e.22  Erythromycin  estolate  for  pe¬ 
diatric  drops. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  es¬ 
tolate  for  pediatric  drops  is  a  dry  mix¬ 
ture  of  erythromycin  estolate,  with  suit¬ 
able  and  harmless  dispersing  agents, 
buffer  substances,  diluents,  colorings, 
and  flavorings.  When  reconstituted  as 
directed  in  the  labeling,  each  milliliter 
contains  the  equivalent  of  100  milligrams 
of  erythromycin.  Its  moisture  content 
is  not  more  than  2.0  percent.  Its  pH  is 
not  less  than  5.0  nor  more  than  5.5. 
The  erythromycin  estolate  used  con¬ 
forms  to  the  standards  prescribed  by 
9  148e.5  (a)(1).  Each  other  ingredient 
used,  if  its  name  is  recognized  in  the 
U.S.P.  or  the  N.F.,  conforms  with  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
&  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of 
9  148.4  of  this  chapter,  each  such  request 
shall  contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  estolate  used 
in  making  the  batch  for  potency,  toxic¬ 
ity,  pH,  moisture,  crystallinity,  and 
identity. 

(b)  The  batch  for  potency,  moisture, 
and  pH. 

(li)  Samples  required:  - 

(o)  The  erythromycin  estolate  used  in 
making  the  batch:  10  packages,  each 
containing  not  less  than  300  milligrams. 

(b)  The  batch:  A  minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  ah  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  consisting  of  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  package  or 
immediate  container  in  the  sample  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay— ( 1) 
Potency.  Proceed  as  directed  in  9  148e.l2 


(b)  (1).  Its  potency  is  satisfactory  if  it 
contains  not  less  than  90  percent  nor 
more  than  115  percent  of  the  number  of 
milligrams  of  erythromycin  that  it  is 
represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
9  141a.26(e)  of  this  chapter. 

(3)  pH.  Proceed  as  directed  in  9  141a.5 
(b)  of  this  chapter,  using  the  suspension 
prepared  as  directed  in  the  labeling. 

§  148e.23  [Reserved] 

§  148e.24  Erythromycin  enteric-coated 
tablets. 

(a)  Requirements  for  certification— 
(1)  Standards  of  identity,  strength 
quality,  and  purity.  Erythromycin  en¬ 
teric-coated  tablets  are  enteric-coated 
tablets  composed  of  erythromycin,  suit¬ 
able  and  harmless  buffer  substances,  di¬ 
luents,  binders,  lubricants,  colorings,  and 
flavorings.  It  may  contain  suitable  sul¬ 
fonamides.  The  potency  of  each  tablet 
is  100  milligrams  of  erythromycin  or  250 
milligrams  of  erythromycin.  Each  tablet 
shall  meet  the  tests  for  enteric-coated 
tablets  set  forth  in  the  U8P.  and  shall 
disintegrate  within  a  total  time  of  2 
hours.  The  moisture  content  is  not  more 
than  6  percent.  The  erythromycin  base 
used  in  making  the  batch  conforms  to 
the  standards  of  9  148e.l(a)  (1)  (i),  (ii), 
(iii),  (iv),  (v),  and  (vii).  Each  other 
substance  used,  if  its  name  is  recognized 
in  the  UJ3.P.  or  NJF.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  used  in  making 
the  batch  for  potency,  toxicity,  moisture, 
pH,  residue  on  ignition,  crystallinity, 
and  identity. 

(b)  The  batch  for  potency,  moisture, 
and  disintegration  time. 

(ii)  Samples  required: 

(a)  The  erythromycin  used  in  making 
the  batch:  10  packages,  each  containing 
500  milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  disintegration 
time:  A  minimum  of  30  tablets. 

(2)  For  disintegration  time:  6  tablets. 
_  (c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subparagraph 
43)  (ii)  (a)  and  (c)  of  this  paragraph; 
$0.75  for  each  tablet  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  <&> 
(1)  of  this  paragraph;  $3.00  for  all 
tablets  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  (2)  of  this 
paragraph.  ^ 

(b)  Tests  and  methods  of  assay— ( 1) 
Potency.  Proceed  as  directed  in  9  148e.26 
(b)(1).  The  erythromycin  content  is 
satisfactory  if  it  is  not  less  than  90  per¬ 
cent  nor  more  than  120  percent  of  the 
number  of  milligrams  of  erythromycin 
that  it  is  represented  to  contain. 
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(2)  Moisture.  Proceed  as  directed  in 
$  I41a.26(e)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  the  UJS.P.  for  enteric-coated 
tablets. 

§  148e.25  Erythromycin  lactobionate  f  or 

intravenous  infusion. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  lac¬ 
tobionate  for  intravenous  infusion  is  a 
dry  mixture  of  erythromycin  lactobio¬ 
nate  and  a  suitable  preservative.  It  con¬ 
tains  the  equivalent  of  either  300  milli¬ 
grams  of  erythromycin  or  1  gram  of 
erythromycin  per  vial.  It  is  sterile.  It  is 
nonpyrogenic.  It  is  nontoxic.  Its  mois¬ 
ture  content  is  not  more  than  5  percent. 
Its  pH  is  not  less  than  6.5  and  not  more 
than  7.5.  The  erythromycin  used  con¬ 
forms  to  the  standards  prescribed  by 
§  148e.l(a)  (1)  <i),  (iii),  (iv),  (v),  and 
(vi).  Each  other  substance  used,  if  its 
name  is  recognized  in  the  U.S.P.  or  N.P., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
$148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples . 
In  addition  to  the  requirements  of  $148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  used  in  making 
the  batch  for  potency,  pH,  moisture, 
residue  on  ignition,  heavy  metals,  and 
crystallinity. 

(b)  The  batch  for  potency,  sterility, 
pyrogens,  toxicity,  moisture,  pH,  and 
identity. 

(ii)  Samples  required: 

(a)  The  erythromycin  used  in  making 
the  batch:  10  containers,  each  consist¬ 
ing  of  not  less  than  500  milligrams. 

(b)  The  batch: 

( 1 )  For  all  tests  except  sterility:  A 
minimum  of  10  immediate  containers. 

(2)  For  sterility  testing:  10  immedi¬ 
ate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  container  of 
each,  consisting  of  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (a)  and  (c)  of  this  para¬ 
graph;  $5.00  for  each  immediate  con¬ 
tainer  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  (l)of  this  para- 
gi^Ph;  $10.00  for  all  containers  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  (2)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Dissolve  the  entire  contents  of 
the  vial  in  sufficient  distilled  water  to 
give  a  concentration  of  10  milligrams  of 
erythromycin  per  milliliter  (estimated) . 
Proceed  as  directed  in  §  148e.l(b)  (1). 
The  erythromycin  lactobionate  content 
is  satisfactory  if  it  is  not  less  than  90 
Percent  not  more  than  120  percent  of 
the  number  of  milligrams  of  erythro¬ 
mycin  that  it  is  represented  to  contain. 

(2)  Sterility.  Use  the  entire  contents 
or  not  more  than  500  milligrams  from 
each  container  tested,  and  proceed  as 
directed  in  §  141a.2  of  this  chapter,  ex¬ 


cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for 
bacteria. 

(3)  Pyrogens.  Proceed  as  directed 
in  §  141a.3  of  this  chapter,  using  as  a 
test  dose  1  milliliter  per  kilogram  of  a 
solution  in  sterile,  pyrogen-free  distilled 
water  containing  30  milligrams  of  ery¬ 
thromycin  per  milliliter. 

(4)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  using  as  a  test 
dose  0.5  milliliter  of  a  solution  in  sterile 
distilled  water  containing  3  milligrams 
of  erythromycin  per  milliliter. 

(5)  Moisture.  Proceed  as  directed  in 
S  141a.26(e)  of  this  chapter. 

(6)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  con¬ 
centration  of  50  milligrams  of  erythro¬ 
mycin  per  milliliter. 

(7)  Identity.  The  infrared  absorption 
spectrum  between  2  microns  and  12  mi¬ 
crons  of  a  liquid  petrolatum  dispersion 
compares  qualitatively  to  that  of  a  simi¬ 
larly  prepared  authentic  erythromycin 
lactobionate  sample. 

§  148e.26  Erythromycin  tablets. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  tablets 
are  erythromycin,  with  suitable  and 
harmless  buffer  substances,  diluents, 
binders,  lubricants,  colorings,  and  fla¬ 
vorings,  and  suitable  preservatives.  It 
may  contain  suitable  sulfonamides.  The 
potency  of  each  tablet  is  75  milligrams, 
or  100  milligrams,  or  250  milligrams  of 
erythromycin.  Tablets  shall  disintegrate 
within  1  hour.  The  moisture  content 
is  not  more  than  7.5  percent.  The 
erythromycin  used  in  making  the  batch 
conforms  to  the  standards  prescribed  by 
§  148e.l(a)(l)  (i),  (ii),  (iii),  (iv),  (v), 
and  (vii).  Each  other  substance  used, 
if  its  name  is  recognized  in  the  U.S.P.  or 
N.F.,  conforms  to  the  standards  pre¬ 
scribed  therefor  by  such  official  com¬ 
pendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(o)  The  erythromycin  used  in  making 
the  batch  for  potency,  toxicity,  pH,  mois¬ 
ture,  residue  on  ignition,  crystallinity, 
and  identity. 

(b)  The  batch  for  potency,  disinte¬ 
gration  time,  and  moisture. 

(ii)  Samples  required: 

(a)  The  erythromycin  used  in  making 
the  batch:  10  packages,  each  containing 
500  milligrams. 

(b)  The  batch: 

(f )  For  all  tests  except  disintegration 
time:  A  minimum  of  30  tablets. 

(2)  For  disintegration  time:  6  tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  1  package,  of  each, 
containing  not  less  than  5  grams. 

(4)  Fees.  $0.75  for  each  tablet  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  (I)  of  this  paragraph;  $3.00 
for  all  tablets  submitted  in  accordance 


with  subparagraph  (3)  (ii)  (b)  (2)  of  this 
paragraph;  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (a)  and  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.l 
(b)  (1) ,  except  prepare  the  sample  in  the 
following  manner:  Blend  a  representative 
number  of  tablets  in  a  high-speed  glass 
blender  with  100  milliliters  of  absolute 
methyl  alcohol.  Add  400  milliliters  of 
0.1M  potassium  phosphate  buffer,  pH  8.0, 
and  blend  again  for  2  to  3  minutes.  The 
erythromycin  base  content  is  satisfactory 
if  it  is  not  less  than  90  percent  and  not 
more  than  120  percent  of  the  number  of 
milligrams  that  it  is  represented  to  con¬ 
tain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  §  141a.9(c)  (2)  of  this  chapter. 

§  148e.27  Erythromycin  stearate  tab¬ 
lets. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength ,\ 
quality,  and  purity.  Erythromycin  stea¬ 
rate  tablets  are  tablets  composed  of 
erythromycin  stearate,  with  suitable  and 
harmless  buffer  substances,  diluents, 
binders,  lubricants,  colorings,  and  flavor¬ 
ings.  It  may  contain  suitable  sulfona¬ 
mides.  The  potency  of  each  tablet  is  75 
milligrams,  or  100  milligrams,  or  125 
milligrams,  or  250  milligrams  of  erythro¬ 
mycin.  Tablets  shall  disintegrate  within 
IV2  hours,  except  tablets  containing  sul¬ 
fonamides  shall  disintegrate  within  2% 
hours.  The  moisture  content  is  not  more 
than  7  percent.  The  erythromycin  stea¬ 
rate  used  in  making  the  tablets  conforms 
to  the  standards  prescribed  by  §  148e.6 
(a)  (1).  Each  other  substance  used,  if  its 
name  is  recognized  in  the  U.S.P.  or  N.F., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  stearate  used 
in  making  the  batch  for  potency,  toxicity, 
pH,  moisture,  residue  on  ignition,  crystal¬ 
linity,  and  identity. 

(5)  The  batch  for  potency,  moisture, 
and  disintegration  time.  \ 

(ii)  Samples  required: 

(a)  The  erythromycin  stearate  used  in 
making  the  batch:  10  containers,  each 
consisting  of  not  less  than  500  milli¬ 
grams. 

(b)  The  batch: 

(1 )  For  all  tests  except  disintegration 
time:  A  minimum  of  30  tablets. 

(2)  For  disintegration  time:  6  tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  5  grams. 

(4)  Fees.  $0.75  for  each  tablet  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  (f)  of  this  paragraph;  $3.00 
for  all  tablets  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (b)  (2)  of  this 
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paragraph;  $4.00  for  each  package  sub¬ 
mitted  In  accordance  with  subparagraph 
(3)  (ii)  (a)  and  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  fi  148e.26 
(b)(1).  The  erythromycin  stearate  con¬ 
tent  is  satisfactory  if  it  is  not  less  than 
90  peroent  nor  more  than  120  percent  of 
the  number  of  milligrams  of  erythro¬ 
mycin  that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
fi  141a.5(a)  of  this  chapter. 

C3)  Disintegration  time.  Proceed  as 
directed  in  1 141a.9(c)  (2)  of  this  chapter. 

§  148eJ28  Erythromycin  estolate  tablets 
with  sulfonamides. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  esto¬ 
late  tablets  with  sulfonamides  are  tab¬ 
lets  composed  of  erythromycin  estolate, 
with  suitable  and  harmless  buffer  sub¬ 
stances,  diluents,  binders,  lubricants, 
colorings,  and  flavorings,  and  suitable 
sulfonamides.  The  potency  of  each  tab¬ 
let  is  125  milligrams  of  erythromycin. 
Tablets  shall  disintegrate  within  1  hour. 
The  moisture  content  is  not  more  than 
4.0  percent.  The  erythromycin  estolate 
used  conforms  to  the  standards  pre¬ 
scribed  by  fi  148e.5(a)(l).  Each  other 
substance  used,  if  its  name  is  recognized 
in  the  UflP.  or  NJ.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  f  148.4 
of  this  chapter,  each  such  request  shall 
oontain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  estolate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  crystallinity,  and  identity. 

(b)  The  batch  for  potency,  disintegra¬ 
tion  time,  and  moisture. 

(ii)  Samples  required: 

(a)  Erythromycin  estolate  used  in 
making  the  batch:  10  packages,  each 
containing  not  less  than  300  milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  disintegration 
time:  A  minimum  of  30  tablets. 

(2)  For  disintegration  time:  6  tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package,  of 
each  containing  not  less  than  5  grams. 

(4)  Fees.  $0.75  for  each  tablet  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  (I)  of  this  paragraph;  $3.00 
for  all  tablets  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (b)  (2)  of  this 
paragraph;  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subpara¬ 
graphs  (3)  (ii)  (a)  and  (c)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.5 
(b)  (1) ,  except  prepare  the  sample  in  the 
following  manner:  Blend  a  representa¬ 
tive  number  of  tablets  in  a  high-speed 
glass  blender  for  2  to  3  minutes  in  100 
milliliters  of  methyl  alcohol.  Add  400 
milliliters  of  0.1  Af  potassium  phosphate 
buffer,  pH  8.0,  and  blend  again  for  2  to 


3  minutes.  The  erythromycin  estolate 
content  is  satisfactory  if  it  is  not  less 
than  90  percent  nor  more  than  120  per¬ 
cent  of  the  number  of  milligrams  of 
erythromycin  that  it  is  represented  to 
contain. 

(2)  Moisture.  Proceed  as  directed 
in  i  141a.26(e)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  f  141a.9(c)  of  this  chapter. 

§  148e.29  Erythromycin  ethylsuccinate 
chewable  tablets. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity .  strength, 
quality,  and  purity.  Erythromycin  ethyl- 
succinate  chewable  tablets  are  tablets 
composed  of  erythromycin  ethylsucci¬ 
nate,  suitable  and  harmless  diluents, 
binders,  buffers,  colorings,  and  flavorings. 
The  potency  of  each  tablet  is  equivalent 
to  either  100  milligrams  of  erythromycin 
or  200  milligrams  of  erythromycin.  The 
moisture  content  is  not  more  than  5  per¬ 
cent.  The  crystalline  erythromycin 
ethylsuccinate  used  conforms  to  the 
standards  prescribed  by  §  148e.7(a)  (1) 

(i) ,  (iii) ,  (iv) ,  (v) ,  (vi) ,  and  (vii) .  Each 
other  ingredient  used,  if  its  name  is  rec¬ 
ognized  in  the  UfiP.  or  NF.,  conforms 
to  the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  §  148.3  of  this  chapter. 
The  expiration  date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of 
fi  148.4  of  this  chapter,  each  such  request 
shall  contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch  for  potency, 
toxicity,  moisture,  pH,  residue  cm  igni¬ 
tion,  identity,  and  crystallinity. 

,(b)  The  batch  for  potency  and 
moisture. 

(ii)  Samples  required: 

(a)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch:  10  packages, 
each  consisting  of  500  milligrams. 

(b)  The  batch:  A  minimum  of  30 
tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  approximately  5  grams: 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a)  and  (c) 
of  this  paragraph;  $0.75  for  each  tablet 
in  the  sample  submitted  in  accordance 
with  subparagraph  (3)(ii)(b)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  fi  148e.l 
(b)  (1)  of  this  chapter,  except  prepare 
tide  sample  in  the  following  manner: 
Blend  a  representative  number  of  tab¬ 
lets  in  a  high-speed  glass  blender  with 
50  milliliters  of  absolute  methyl  alcohol 
per  tablet.  Further  dilute  to  the  refer¬ 
ence  point  with  O.lAf  potassium  phos¬ 
phate  buffer,  pH  8.0.  Its  potency  is 
satisfactory  if  the  tablets  contain  not 
less  than  90  percent  nor  more  than  120 
percent  of  the  number  of  milligrams  of 
erythromycin  that  it  is  represented  to 
contain. 

(2)  Moisture.  Proceed  as  directed  in 
fi  141a. 5  (a)  of  this  chapter. 


§  148e.30  Erythromycin  estolate  chew- 
able  tablets. 

(a)  Requirements  for  certification— 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  esto¬ 
late  chewable  tablets  are  tablets  com¬ 
posed  of  erythromycin  estolate,  and  suit¬ 
able  and  harmless  diluents,  binders,  buf¬ 
fers,  colorings,  and  flavorings.  The 
potency  of  each  tablet  is  equivalent  to 
125  milligrams  of  erythromycin.  The 
moisture  content  is  not  more  than  4  per¬ 
cent.  The  erythromycin  estolate  used  in 
making  the  batch  conforms  to  the  stand¬ 
ards  prescribed  by  §  148e.5  (a)(1).  Each 
other  substance  used,  if  its  name  is  rec¬ 
ognized  in  the  UBP.  or  NF.,  conforms 
to  the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  fi  148.3  of  this  chapter. 
The  expiration  date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  estolate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  crystallinity,  and  identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  erythromycin  estolate  used  in 
making  the  batch:  10  packages,  each 
consisting  of  not  less  than  300  milli¬ 
grams. 

(b)  The  batch:  A  minimum  of  30 
tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a)  and  (c) 
of  this  paragraph;  $0.75  for  each  tablet 
in  the  sample  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (b)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay— ( 1) 
Potency.  Proceed  as  directed  in 
§  148e. 28(b)  (1).  The  erythromycin 
estolate  content  is  satisfactory  if  it  is  not 
less  than  90  percent  nor  more  than  115 
peroent  of  the  number  of  milligrams  of 
erythromycin  that  it  is  represented  to 
contain. 

(2)  Moisture.  Proceed  as  directed  in 
fi  141a.26(e)  of  this  chapter. 

§  148e.31  Erythromycin  ophthalmic 
ointment. 

(a)  Requirements  for  certification— 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  ophthal¬ 
mic  ointment  is  erythromycin  in  a  suita¬ 
ble  and  harmless  ointment  base.  Each 
gram  of  ointment  contains  5  milligrams 
of  erythromycin.  The  moisture  content 
is  not  more  than  1  percent.  The  ery¬ 
thromycin  used  conforms  to  the  stand¬ 
ards  prescribed  by  §  148e.l(a)  (1) 

(ii),  (ill),  (iv),  (v),  and  (vii).  Each 
other  substance  used,  if  its  name  is  rec¬ 
ognized  in  the  U.S.P.  or  NF.,  conforms 
to  the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
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§148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  S  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  used  in  making 
the  batch  for  potency,  toxicity,  pH,  mois¬ 
ture,  residue  on  ignition,  crystallinity, 
and  identity. 

(b)  The  batch  for  potency  and  mois- 

ture.  ,  , 

(ii)  Samples  required: 

(a)  The  erythromycin  used  in  making 
the  batch;  10  packages,  each  containing 
500  milligrams. 

(b)  The  batch:  A  minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  5  grams. 

(4)  Fees.  $4.00  for  each  immediate 
container  or  package  of  the  sample  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.l4 
(b)(1).  Its  potency  is  satisfactory  if  it 
is  not  less  than  90  percent  nor  more  than 
120  percent  of  the  number  of  milligrams 
of  erythromycin  that  it  is  represented  to 
contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.8(b)  of  this  chapter. 


PART  148j— NOVOBIOCIN 

Sec.  .  ^ 

148]. 1  Sodium  novobiocld. 

148]  .2  Calcium  novobiocin. 

148]  .3  Sodium  novobiocin  tablets . 

148]  .4  Calcium  novobiocln-sulfamethizole 
tablets. 

148]  .5  Calcium  novobiocin  oral  suspension. 
148], 6  [Reserved] 

Authority:  The  provision  of  this  Part  148J 
Issued  under  sec.  607,  59  Stat.  463,  as  amended 
76  Stat.  785,  786, 787;  21  Ufl.CA.  357. 

§  148j.l  Sodium  novobiocin. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Sodium  novobiocin 
is  the  crystalline  monosodium  salt  of  a 
kind  of  novobiocin  or  a  mixture  of  two 
or  more  such  salts.  It  is  so  purified  and 
dried  that: 

(i)  Its  potency  is  not  less  than  800 
micrograms  of  novobiocin  per  milligram, 
calculated  on  an  anhydrous  basis. 

(ii)  It  is  sterile. 

(iii)  It  is  nonpyrogenic. 

(iv)  It  is  nontoxic. 

(v)  Its  moisture  content  is  not  more 
than  6.0  percent. 

(vi)  its  pH  in  a  solution  containing 
25  milligrams  per  milliliter  is  not  less 
than  6.5  and  not  more  than  8.5. 

(vii)  its  residue  on  ignition  is  not  less 
than  10.0  percent  and  not  more  than 
11.5  percent. 

(viii)  its  specific  rotation  in  an  acid- 
methyl  alcohol  solution  at  25°  C.  is  not 
less  than  —50°  and  not  more  than 
—58°. 

(ix)  When  dissolved  in  O.lAf  sodium 
borate,  it  demonstrates  a  positive  color 
identity  test  in  a  saturated  aqueous 
solution  of  N,2 ,6 - trichloroquinoneimine. 


(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
S  148.8(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of 
S  148.4  of  this  chapter,  each  such  request 
shall  contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  pyrogens, 
toxicity,  moisture,  pH,  residue  on  igni¬ 
tion,  specific  rotation,  identity,  and 
crystallinity. 

(ii)  Samples  required: 

(a)  For  all  tests  except  sterility:  10 
packages,  each  containing  approximate¬ 
ly  600  milligrams. 

(b)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  mil¬ 
ligrams. 

(4)  Fees.  $5.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)(ii)(a)  of  this  paragraph; 
$10.00  for  all  samples  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (b) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Cylinders  (cups).  Use 
cylinders  described  in  §  141a. 1  (a)  of  this 
chapter. 

(ii)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  pre¬ 
scribed  in  the  U.S.P.  or  N.F.,  if  such 
name  appears  in  either  compendium. 

(a)  Make  nutrient  agar  for  the  seed 
layer  and  for  carrying  the  test  organism 


as  follows: 

Peptone _  6.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _  1.5  gm. 

Dextrose _  1.0  gm. 

Agar - 15.0  gm. 

Distilled  water,  q.s _ 1,000  ml. 

pH  6.5  to  6.6  after  sterilization. 

(b)  Make  nutrient  agar  for  the  base 
layer  as  follows: 

Peptone  _  6.0  gm. 

Yeast  extract _ 8.0  gm. 

Beef  extract _ 1.5  gm. 

Agar  - 15.0  gm. 

Distilled  water,  q.s _  1,000  ml. 

pH  6.5  to  6.6  after  sterUizatlon. 


In  lieu  of  preparing  the  media  from  the 
individual  ingredients  specified  in  this 
subdivision,  they  may  be  made  from  a 
dehydrated  mixture  which,  when  recon¬ 
stituted  with  distilled  water,  has  the 
same  composition  as  such  media.  Minor 
modification  of  the  individual  ingredients 
specified  in  (a)  and  (b)  of  this  subdivi¬ 
sion  are  permissible  if  the  resulting 
media  possess  growth-promoting  proper¬ 
ties  at  least  equal  to  the  media  described. 

(iii)  Working  standard.  Dissolve  vol- 
umetrically  a  suitable  weighed  quantity 
(30  milligrams  to  50  milligrams)  of  the 
working  standard,  dried  as  described  in 
§  141a.5(a)  of  this  chapter,  in  2  milli¬ 
liters  of  absolute  ethyl  alcohol  and  then 
add  sufficient  0.1M  potassium  phosphate 
buffer,  pH  7.8  to  8.0,  to  give  a  concentra¬ 
tion  of  1,000  micrograms  of  novobiocin 
per  milliliter.  This  stock  solution  may 
be  kept  for  30  days  when  stored  under 
refrigeration. 

(iv)  Preparation  of  sample.  Dissolve 
the  accurately  weighed  sample  in  suffi¬ 
cient  0.1M  potassium  phosphate  buffer, 
pH  7.8  to  8.0,  to  give  a  stock  solution  of 
convenient  concentration.  Further  di¬ 


lute  in  1.0  percent  potassium  phosphate 
buffer,  pH  6.0,  to  give  a  final  concentra¬ 
tion  of  0.5  microgram  of  novobiocin  per 
milliliter  (estimated) . 

(v)  Preparation  of  test  organism. 
The  test  organism  is  Staphylococcus  epi- 
dermidis  (ATCC  12228) ,  which  is  main¬ 
tained  on  slants  of  agar  described  in  sub¬ 
division  (ii)  (a)  of  this  subparagraph. 
Wash  the  organism  from  a  recently  in¬ 
cubated  slant  with  3  milliliters  of  sterile 
U.SP.  saline  T.S.  onto  a  large  agar  sur¬ 
face,  such  as  that  provided  by  a  Roux 
bottle  containing  300  milliliters  of  agar. 
Use  sterile  glass  beads  to  aid  in  spreading 
the  organism  over  the  entire  agar  sur¬ 
face  of  the  Roux  bottle.  Incubate  16 
hours  to  24  hours  at  32°  C.  to  35°  C. 
Wash  the  resulting  growth  from  the  agar 
surface  with  50  milliliters  of  sterile 
U.SP.  saline  T.S.  Standardize  the  re¬ 
sulting  bulk  suspension  so  that  a  1:25 
dilution  in  U.SP.  saline  TJS.  will  give  25 
percent  light  transmission,  using  a  suit¬ 
able  photoelectric  colorimeter  with  a 
580-millimicron  filter  and  a  13-milli¬ 
meter  diameter  test  tube  as  an  absorption 
cell.  Run  test  plates  to  determine  the 
quantity  of  the  adjusted  bulk  suspension 
(usually  1.0  milliliter)  to  be  added  to 
each  100  milliliters  of  agar  that  will  give 
clear,  sharp  zones  of  inhibition  of  appro¬ 
priate  size. 

(vi)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  subdivision  (ii)  (b)  of  this  sub- 
paragraph  to  each  Petri  dish  (20  milli¬ 
meters  x  100  millimeters) .  Distribute  the 
agar  evenly  in  the  plates,  cover  with 
porcelain  tops  glazed  on  the  outside,  and 
allow  to  harden.  Use  plates  the  same 
day  they  are  prepared.  Melt  a  sufficient 
amount  of  agar  described  in  subdivision 
(ii)  (a)  of  this  subparagraph,  cool  to  48° 
C.,  add  the  proper  amount  of  the  test 
organism  bulk  suspension  as  described  in 
subdivision  (v)  of  this  subparagraph,  and 
mix  thoroughly.  Add  4  milliliters  of  this 
inoculated  agar  to  each  Petri  dish.  Dis¬ 
tribute  the  seed  agar  evenly  in  the  plates, 
cover  again,  and  allow  to  harden.  After 
the  agar  has  hardened,  place  6  cylinders 
on  the  agar  surface  so  that  they  are  at 
approximately  60°  intervals  on  a  2.8- 
centimeter  radius. 

(vii)  Standard  curve.  Prepare  the 
daily  standard  curve  by  further  diluting 
the  1,000  micrograms  per  milliliter  stock 
solution  in  1  percent  potassium  phos¬ 
phate  buffer,  pH  6.0,  to  obtain  concen¬ 
trations  of  0.32,  0.40,  0.50,  0.625,  and 
0.78  microgram  of  novobiocin  per  milli¬ 
liter.  Use  three  plates  for  the  deter¬ 
mination  of  each  point  on  the  curve, 
except  the  0.5  microgram  per  milliliter 
concentration,  a  total  of  12  plates.  On 
each  of  three  plates,  fill  alternately  three 
cylinders  with  the  0.5  microgram  per 
milliliter  standard,  and  fill  the  other 
thi^e  cylinders  with  the  concentration 
under  test.  Thus,  there  will  be  thirty- 
six  0.5  microgram  determinations  and 
nine  determinations  for  each  of  the  other 
points  on  the  curve.  .  After  the  plates 
have  incubated,  read  the  diameters  of 
the  circles  of  inhibition.  Average  the 
readings  of  the  0.5  microgram  per  milli¬ 
liter  concentration  and  the  readings  of 
the  point  tested  for  each  of  three  plates, 
and  average  also  all  36  readings  of  the 
0.5  microgram  per  milliliter  concentra- 
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turns.  The  average  of  the  36  readings 
of  the  0.5  microgram  per  milliliter  con¬ 
centration  is  the  correction  point  for  the 
curve.  Correct  the  average  value  ob¬ 
tained  for  each  point  to  the  figure  it 
would  be  if  the  0.5  microgram  per  milli¬ 
liter  reading  for  that  set  of  three  plates 
were  the  same  as  the  correction  point. 
Thus,  if  in  correcting  the  0.4-microgram 
concentration,  the  average  of  the  36 
readings  of  the  0.5-microgram  concen¬ 
tration  is  20.0  millimeters,  and  the 
average  of  the  microgram  concen¬ 
tration  of  this  set  of  three  plates  is  19.8 
milliliters,  the  correction  is  4-0-2  milli¬ 
meter.  If  the  average  reading  of  the 
0  4-microgram  concentration  of  these 
same  three  plates  is  19X)  millimeters,  the 
corrected  value  is  19.2  millimeters. 
Plot  these  corrected  values,  including  the 
average  of  the  0.5  microgram  per  milli¬ 
liter  concentration,  on  two-cycle  semilog 
paper,  placing  the  concentration  in 
micrograms  per  milliliter  on  the  log- 
arthmic  scale  and  the  diameter  of  the 
zone  of  inhibition  on  the  arithmetic 
scale.  Draw  the  standard  curve  through 
these  points  either  by  inspection  or  by 
means  of  the  following  equations: 

„  8«+2t»4-c-e 

L= - j - « 

2e+2d+c—a 

»= - * - * 

where: 

X, — Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 
H — Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings 
of  the  0.5  microgram  per  milliliter 
standard; 

a,  b,  d,  Corrected  average  values  for  the 
0.32,  0.40,  0.625,  and  0.78  microgram 
per  milliliter  standard  solutions, 
respectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  straight  line. 

(viii)  Assay.  Use  three  plates  for 
each  sample.  Fill  three  cylinders  on 
each  plate  with  the  standard  0.5  micro¬ 
gram  per  milliliter  solution  and  three 
cylinders  with  the  0.5  microgram  per 
milliliter  (estimated)  sample,  alternat¬ 
ing  standard  and  sample.  Incubate  all 
plates,  including  those  containing  the 
standard  curve,  at  32°  C.-350  C.  over¬ 
night,  and  measure  the  diameter  of  each 
circle  of  inhibition.  TO  estimate  the 
potency  of  the  sample,  average  the  zone 
readings  of  the  standard  and  the  zone 
readings  of  the  sample  on  the  three 
plates  used.  If  the  sample  gives  a  larger 
zone  size  than  the  average  of  the  stand¬ 
ard,  add  the  difference  between  them  to 
the  0.5  microgram  per  milliliter  zone  on 
the  standard  curve.  If  the  average 
sample  value  is  lower  than  the  standard 
value,  subtract  the  difference  between 
them  from  the  0.5  microgram  per  milli¬ 
liter  value  on  the  standard  curve.  From 
the  curve,  read  the  potencies  correspond¬ 
ing  to  these  corrected  values  of  zone  sizes. 

(2)  Sterility.  Use  500  milligrams,  or 
the  entire  contents  if  less  than  500  milli¬ 
grams,  from  each  immediate  container 
tested,  and  proceed  as  directed  in  S  141a.2 
of  this  chapter,  except  that  neither 
penicillinase  nor  the  control  tube  is  used 
in  the  test  for  bacteria,  and  use  50  milli¬ 


grams  in  lieu  of  500  milligrams  in  the 
test  fen*  yeasts  and  molds.  Adjust  the 
■pHef  the  Sabouraud  medium  to  7.4  with 
NaOH. 

(8)  Pyrogen*.  Prooeed  as  directed  In 
f  14UJ1  of  this  chapter,  vising  as  a  test 
1.0  milliliter  per  kilogram  of  a  solu¬ 
tion  prepared  by  diluting  the  sample  to 
16  milligrams  of  novobiocin  per  milliliter 
with  sterile,  pyrogen-free  U.SP.  saline 
TJB. 

(4)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  except  use  sterile 
U.S.P.  saline  T.S.  as  a  diluent,  and  ad¬ 
minister  a  test  dose  of  0.5  milliliter  of  a 
solution  containing  4  milligrams  of  novo¬ 
biocin  per  milliliter. 

<5>  Moisture.  Proceed  as  directed  in 
f  141a.5(a)  of  this  chapter. 

(6)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  solu¬ 
tion  containing  25  milligrams  of  sodium 
novobiocin  per  milliliter. 

(7)  Residue  on  ignition.  Prooeed  as 
directed  in  i  141e.401(g)  of  this  chapter. 

(8)  Specific  rotation.  Accurately 
weigh  approximately  1.25  grams  of  the 
sample  in  a  25-milliliter  glass-stoppered 
volumetric  flask.  Prepare  an  acid- 
methyl  alcohol  solution  by  diluting  1.0 
milliliter  of  concentrated  hydrochloric 
acid  to  a  volume  of  100  milliliters  with 
absolute  methyl  alcohol  and  mix  well. 
Dissolve  the  sample  In  about  15-milli- 
liters  of  the  acid-methyl  alcohol  solu¬ 
tion.  Adjust  to  volume  with  the  acid- 
methyl  alcohol  solution  and  mix  well. 
Transfer  the  solution  to  a  200-millimeter 
tube,  and  determine  the  angular  rota¬ 
tion  in  a  suitable  polarimeter,  using  so¬ 
dium  light  or  a  5893  Angstrom  filter. 
Calculate  the  specific  rotation  on  the 
anhydrous  basis. 

(9)  Identity,  (i)  Using  O.LBf  aqueous 
sodium  borate  as  a  diluent,  prepare  10 
milliliters  of  a  solution  containing  the 
equivalent  of  1  milligram  (approximate) 
of  novobiocin  per  milliliter. 

(ii)  Prepare  a  saturated  aqueous  solu¬ 
tion  of  lV,2,6-trichloroquinoneimine  by 
shaking  continuously  for  30  minutes  in 
a  dark  bottle  25  milligrams  of  N,2,6- 
trichloroquinoneimlne  in  100  milliliters 
of  distilled  water.  Let  stand  2  hours 
after  shaking.  Store  in  the  dark  bottle. 

(iii)  Add  IX)  milliliter  of  the  saturated 
17,2,6-trichloroquinoneimine  solution  to 
4  milliliters  of  the  novobiocin  solution. 
Mix  well  and  heat  in  a  water  bath  at  37° 
C.  for  10  minutes.  The  development  of 
a  blue  color  is  a  positive  test  for  the 
presence  of  novobiocin.  To  2  milliliters 
of  the  blue  solution,  add  2  milliliters  of 
N- butyl  alcohol  and  shake  well.  A 
green  color  should  develop  in  the  butyl 
aloohol  layer.  To  the  other  2-milliliter 
portion  of  the  blue  solution,  add  2  milli¬ 
liters  of  benzene  (c.p.) ,  and  shake  well. 
A  pink  color  should  be  developed  in  the 
benzene  layer. 

<10)  Crystallinity.  Proceed  as  di¬ 
rected  in  §  141a.5(c)  of  this  chapter. 

§  148j.2  Calcium  novobiocin. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Calcium  novobiocin 
is  the  crystalline  calcium  salt  of  a  kind  of 
novobiocin  or  a  mixture  of  two  or  more 
such  salts.  It  is  so  purified  and  dried 
that: 


(1)  Its  potency  is  not  less  than  800 
micrograms  per  milligram,  expressed  in 
terms  of  novobiocin  cm  an  anhydrous 
basis. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  10  percent. 

(iv)  Its  pH  in  a  saturated  aqueous 
.suspension  containing  25  milligrams  per 
milliliter  is  not  less  than  6.5  and  not 
more  than  8.5. 

<v)  Its  specific  rotation  in  an  acid- 
methyl  alcohol  solution  at  25°  C.  is  not 
less  than  -50°  and  not  more  than  -58°. 

(vi)  It  demonstrates  a  positive  color 
identity  test. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
8  148.3(b)  of  this  chapter,  its  expira¬ 
tion  date  is  12  months . 

(3)  Request  for  certification ;  samples. 
In  addition  to  the  requirements  of 
§  148.4  of  this  chapter,  each  such  request 
•hall  contain: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture 
pH,  specific  rotation,  identity,  and 
crystallinity. 

(ii)  Samples  required:  10  packages, 
each  containing  approximately  500  mil¬ 
ligrams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay— ( 1) 
Potency.  Proceed  as  directed  in  §  148j.l 
(b)  (1) ,  except  prepare  the  stock  solution 
of  the  sample  by  dissolving  in  5  millilit¬ 
ers  of  absolute  ethyl  alcohol  and  then 
diluting  with  sufficient  0.1M  potassium 
phosphate  buffer,  pH  8.0,  to  give  a  final 
concentration  of  1,000  micrograms  (esti¬ 
mated)  per  milljliter.  Dilute  an  aliquot 
of  the  stock  solution  with  1  percent  po¬ 
tassium  phosphate  buffer,  pH  6.0,  to  an 
estimated  concentration  of  0.5  micro¬ 
gram  per  milliliter. 

(2)  Toxicity.  Proceed  as  directed  in 
8  141a.4  of  this  chapter,  except  use  ster¬ 
ilized  U.SJP.  saline  TJS.  as  the  diluent, 
and  inject  0.5  milliliter  of  a  solution  con¬ 
taining  the  equivalent  of  2  milligrams 
of  novobiocin  per  milliliter. 

(3)  Moisture.  Proceed  as  directed  In 
8  141a.5(a)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in 
f  141a.5(b)  of  this  chapter,  using  a  satu¬ 
rated  aqueous  solution  prepared  by  sus¬ 
pending  25  milligrams  o  f  calcium 
novobiocin  per  milliliter. 

(5)  Specific  rotation.  Proceed  as  di¬ 
rected  in  8  148j.l (b)(8). 

(6)  Identity.  Proceed  as  directed  in 
8  148j.l(b)  (9). 

(7)  Crystallinity.  Proceed  as  di¬ 
rected  in  8  141a.5(c)  of  this  chapter. 

§  148j.3  Sodium  novobiocin  tablets. 

(a)  Requirements  for  certification- — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Sodium  novobiocin 
tablets  are  tablets  that  contain  sodium 
novobiocin,  with  or  without  one  or  more 
suitable  and  harmless  buffer  substances, 
diluents,  binders,  and  lubricants.  Each 
tablet  contains  125  milligrams  or  250 
milligrams  of  novobiocin.  The  125- 
pimigrn.nr>  tablet  contains  375  milligrams 
of  its  moisture  content 

is  not  more  than  3  percent.  The  tablets 
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distintegrate  within  1  hour.  The  sodium 
novobiocin  used  conforms  to  the  stand¬ 
ards  prescribed  by  1 148j.l(a)  (1)  (i), 
(iv),  (v),  (vi),  (vii),  (viii),  and  (ix). 
Each  other  substance  used,  if  its  name  is 
recognized  in  the  U.S.P.  or  NJ.,  shall 
conform  to  the  standards  prescribed 
therefor  by  such  o facial  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  9  148.3  of  this  chapter. 
Its  expiration  date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  Sodium  novobiocin  used  in  making 
the  batch  for  potency,  toxicity,  moisture, 
pH,  residue  on  ignition,  specific  rotation, 
identity,  and  crystallinity. 

(b)  The  batch  for  potency,  moisture, 
disintegration  time. 

(ii)  Samples  required: 

(a)  Sodium  novobiocin  used  in  making 
the  batch:  10  packages,  each  containing 
approximately  500  milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  disintegration 
time:  Minimum  of  30  tablets. 

(2)  For  disintegration-time:  Six  tab¬ 
lets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  approximately  5  grams. 

(4)  Fees.  $0.75  for  each  tablet  in  the 
sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  (1)  of  this  para¬ 
graph;  $3.00  for  all  tablets  in  the  sample 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (b)  (2)  of  this  paragraph; 
$4.00  for  each  immediate  container  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (a)  and  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148 j.l 
(b)(1),  except  prepare  the  sample  by 
placing  a  representative  number  of  tab¬ 
lets  in  a  high-speed  glass  blender  with 
sufficient  O.lJlf  potassium  phosphate  buf¬ 
fer,  pH  7.8  to  8.0,  to  give  a  stock  solution 
of  convenient  concentration.  The  con¬ 
tent  of  novobiocin  is  satisfactory  if  it  is 
not  less  than  90  percent  and  not  more 
than  120  percent  of  the  number  of  mil¬ 
ligrams  that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
5 141a.5(a)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  9  141a.9(c)  of  this  chapter. 

§  148j.4  Calcium  novobiocin-sulfa* 
methizole  tablets. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Calcium  novobio- 
cin-sulfamethizole  tablets  are  tablets 
composed  of  calcium  novobiocin  and  sul- 
famethizole,  with  one  or  more  suitable 
and  harmless  colorings,  binders,  diluents, 
and  lubricants.  Each  tablet  contains 
125  milligrams  of  novobiocin  and  250 
milligrams  of  sulfamethizole.  Its  mois¬ 
ture  content  is  not  more  than  10.0  per¬ 
cent.  The  tablets  disintegrate  within  1 
hour.  The  calcium  novobiocin  used 
meets  the  standards  prescribed  by  §  148j.- 
2(a)(1)  of  this  chapter.  Each  other  sub¬ 
stance  used,- if  its  name  appears  in  the 
U-S.P.  or  N  J.,  conforms  to  the  standards 
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prescribed  therefor  by  such  official  com¬ 
pendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  $  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  calcium  novobiocin  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  specific  rotation,  identity, 
and  crystallinity. 

(b)  The  batch  for  potency,  moisture, 
and  disintegration  time.  . 

(ii)  Samples  required: 

(a)  The  calcium  novobiocin  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milli¬ 
grams. 

(b)  The  batch: 

(1)  For  all  tests  except  disintegration 
time:  Minimum  of  30  tablets. 

(2)  For  disintegration  time:  Six 
tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  not  less  than  approxi¬ 
mately  5  grams. 

(4;  Fees.  $4.00  for  each  container  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)(ii)(a)  and  (c) 
of  this  paragraph;  $0.75  for  each  tablet 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (b)  (I)  of  this  paragraph; 
$3.00  for  all  tablets  submitted  in  accord¬ 
ance  with  subparagraph  (3)  (ii)  (b)  (2) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay— ( 1) 
Potency.  Blend  a  representative  num¬ 
ber  of  tablets  in  a  high-speed  glass 
blender  for  3  to  5  minutes  with  sufficient 
absolute  ethyl  alcohol  to  give  a  stock 
solution  of  convenient  concentration. 
Proceed  further  as  directed  in  §  148j.2 
(b)(1).  The  content  of  novobiocin  is 
satisfactory  if  it  is  not  less  than  90  per¬ 
cent  and  not  more  than  120  percent  of 
the  number  of  milligrams  that  it  is  rep¬ 
resented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  §  141a.9(c)  of  this  chapter. 

§  148j.5  Calcium  novobiocin  oral  sus¬ 
pension. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Calcium  novobiocin 
oral  suspension  is  a  suspension  contain¬ 
ing  calcium  novobiocin  and  one  or  more 
suitable  and  harmless  diluents,  preserva¬ 
tives,  suspending  agents,  surfactants, 
flavorings,  and  colorings  in  purified 
water.  Each  milliliter  contains  25  milli¬ 
grams  of  novobiocin.  The  pH  is  not  less 
than  6.0  and  not  more  than  7.5.  The 
calcium  novobiocin  used  conforms  to  the 
standards  prescribed  by  9  148j.2(a)  (1) 
(i) ,  (ii) ,  (iv) ,  and  (vi) .  If  sodium  novo¬ 
biocin  is  reacted  with  a  suitable  calcium 
salt  to  form  calcium  novobiocin,  the 
sodium  novobiocin  used  conforms  to  the 
standards  prescribed  by  $  148j.l(a)  (1) 
(i),  (hr),  (vi),  (vii),  (viii),  and  (ix). 


Each  other  substance  used,  if  its  name  is 
recognized  in  the  U.8P.  or  NP.,  con¬ 
forms  to  the  standards  prescribed  there¬ 
for  by  such  official  compendium. 

(2)  '  Labeling.  It  shall  be  labeled  in 
accordance  with  f  148.3  of  this  chapter. 
Its  expiration  date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of 
9  148.4  of  this  chapter,  each  such  request 
shall  contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  calcium  novobiocin  used  in 
making  the  batch  for  potency,  toxicity, 
pH,  crystallinity,  identity,  and  specific 
rotation.  If  sodium  novobiocin  is  used 
in  making  the  batch:  Potency,  toxicity, 
pH,  residue  on  ignition,  specific  rotation, 
identity,  and  crystallinity. 

(b)  The  batch  for  potency  and  pH. 

(ii)  Samples  required: 

(a)  The  calcium  novobiocin  or  the 
sodium  novobiocin  used  in  making  the 
batch:  10  packages,  each  containing  ap¬ 
proximately  500  milligrams. 

(b)  The  batch:  Minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Remove  a  representative  sam¬ 
ple  of  the  syrup  with  a  suitable  syringe, 
place  into  a  high-speed  glass  blender 
with  sufficient  absolute  ethyl  alcohol  to 
give  a  concentration  (estimated)  of  1,000 
micrograms  per  milliliter.  Blend  for  3 
to  5  minutes.  Proceed  further  as  di¬ 
rected  in  $  148j.2(b)  (1).  Its  novobiocin 
content  is  satisfactory  if  it  contains  not 
less  than  90  percent  and  not  more  than 
120  percent  of  the  number  of  milligrams 
that  it  is  represented  to  contain. 

(2)  pH.  Proceed  as  directed  in 
9  141a.5(b)  of  this  chapter,  using  the 
undiluted  syrup. 


PART  148o— PAROMOMYCIN 

Sec. 

1480.1  Paromomycin  sulfate. 

1480.2  Paromomycin  sulfate  capsules. 

1480.3  Paromomycin  sulfate  syrup. 

Authority:  The  provisions  of  this  part 

1480.3  issued  under  sec.  507,  59  Stat.  463,  as 
amended  76  Stat.  785,  786,  787;  21  U.S.C.A. 
357. 

§  148o.l  Paromomycin  sulfate. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Paromomycin  sulfate  is 
the  sulfate  salt  of  a  kind  of  paromomycin 
or  a  mixture  of  two  or  more  such  salts. 
It  is  a  creamy- white  to  •  light-yellow 
powder.  It  is  so  purified  and  dried  that: 

<i)  Its  potency  is  not  less  than  675 
micrograms  per  milligram  on  an  anhy¬ 
drous  basis. 

(ii)  It  is  nontoxic. 

<iii)  Its  moisture  content  is  not  more 
than  5.0  percent. 

(iv)  The  pH  of  a  3.0  percent  acqueous 
solution  is  not  less  than  5.0  and  not  more 
than  7.5. 
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(▼)  Its  specific  rotation  at  25°  C.  in 
water  Is  not  less  than  +50*  and  not  more 
than  +55°  on  an  anhydrous  basis. 

(vi)  Its  residue  on  ignition  is  not  more 
thnn  2.0  percent. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
S  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of 
8  148.4  of  this  chapter,  each  such  request 
shall  contain: 

(i)  Results  of  tests  and  assays  on  the 
batch.for  potency,  toxicity,  moisture,  pH, 
specific  rotation,  and  residue  on  ignition. 

(11)  Samples  of  the  batch:  10  packages, 
each  containing  approximately  500  milli¬ 
grams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  either  of  the  following 
methods: 

(i)  Plate  assay  using  Staphylococcus 
epidermidis — (a)  Cylinders  (cups) .  Use 
cylinders  described  in  §  141a.l(a)  of  this 
chapter. 

(b)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  prescribed 
by  the  UJ3.P.  or  NJ. 

(I)  Make  nutrient  agar  for  maintain¬ 
ing  the  test  organism  as  follows: 


Peptone _ _ _ -  6.0  gm. 

Pancreatic  digest  of  casein -  4.0  gm. 

Yeast  extract _  3.0  gm. 

.Beef  extract _  1.5  gm. 

Dextrose _ .... _ _ _  1.0  gm. 

Agar _ _ _ _ _  15.0  gm. 

Distilled  water,  qjt _  1,000.0  ml. 

pH  6.5  to  6.6  after  sterilization. 


In  lieu  of  preparing  the  medium  from 
the  individual  ingredients  specified  in 
(b)(1)  of  this  subdivision,  it  may  be 
made  from  a  dehydrated  mixture  which, 
when  reconstituted  with  distilled  water, 
has  the  same  composition  of  such 
medium.  Minor  modifications  of  the 
Individual  ingredients  specified  in  (b) 
(1 )  of  this  subdivision  are  permissible. if 
the  resulting  medium  possesses  growth- 
promoting  properties  at  least  equal  to  the 
medium  described. 

(2)  Use  the  nutrient  agar  described  in 
this  subsection  for  the  seed  layer  and 
base  layer,  except  that  its  pH  after 
sterilization  is  7.8  to  8.0. 

(c)  Working  standard.  Dry  approxi¬ 
mately  30  milligrams  of  the  working 
standard  for  3  hours  at  60*  C.  and  a 
pressure  of  5  millimeters  or  less.  Deter¬ 
mine  the  weight  of  the  dried  standard 
and  dissolve  in  sufficient  0.1M  potassium 
phosphate  buffer,  pH  8.0,  to  give  a  con¬ 
centration  of  1,000  micrograms  of  paro¬ 
momycin  per  milliliter.  This  stock  so¬ 
lution  may  be  kept  in  the  refrigerator 
for  3  weeks.  * 

(d)  Preparation  of  sample.  Dissolve 
the  sample  in  sufficient  0.1M  potassium 
phosphate  buffer,  pH  8.0,  to  give  a  con¬ 
venient  stock  solution.  Further  dilute 
in  O.lAf  potassium  phosphate  buffer,  pH 
8.0,  to  give  a  final  concentration  of  1.0 
microgram  per  milliliter  (estimated). 

(e)  Preparation  of  test  organism. 
The  test  organism  is  Staphylococcus  epi¬ 
dermidis  ( ATCC  12228) ,  which  is  main¬ 
tained  on  slants  or  agar  described  in 


(b)(1)  of  this  subdivision.  Wash  the 
organism  from  the  agar  slant  with  3  mil¬ 
liliters  of  sterilized  U.S.P.  saline  T.S. 
onto  a  large  agar  surface  such  as  that 
provided  by  a  Roux  bottle  containing 
300  milliliters  of  the  agar  described  in 
(b)(1)  of  this  subdivision..  Spread  the 
suspension  of  organisms  over  the  entire  ~ 
agar  surface  with  the  aid  of  sterile  glass 
beads.  Incubate  for  24  hours  at  32°  C.- 
35°  C.,  and  then  wash  the  resulting 
growth  from  the  agar  surface  with  50 
milliliters  of  sterilized  U.SP.  saline  T.S. 
Standardize  the  suspension,  so  that  a 
1:25  dilution  will  give  25  percent  light 
transmission,  using  a  suitable  photo¬ 
electric  colorimeter  with  a  580-millimi¬ 
cron  filter  and  a  13-millimeter  diameter 
test  tube  as  an  absorption  cell.  Run 
plates  to  determine  the  quantity  of  the 
adjusted  bulk  suspension  (usually  0.16 
milliliter)  that  should  be  added  to  each 
100  milliliters  of  agar  to  give  clear,  sharp 
zones  of  inhibition  of  appropriate  size. 

(/)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  (b)  (2)  of  this  subdivision  to 
each  Petri  dish  (20  millimeters  x  100 
millimeters) .  Distribute  the  agar  evenly 
in  the  plates  and  allow  it  to  harden.  Use 
plates  the  same  day  they  are  prepared. 
Melt  a  sufficient  amount  of  agar  de¬ 
scribed  in  (b)  (2)  of  this  subdivision,  cool 
to  48°  C.,  add  the  proper  amount  of  the 
test  organism  as  described  in  (e)  of  this 
subdivision,  and  mix  thoroughly.  Add 
4  milliliters  of  this  inoculated  agar  to 
each  Petri  dish.  Distribute  the  agar 
evenly  in  the  plates,  cover,  and  allow  to 
harden.  After  the  agar  has  hardened, 
place  6  cylinders  on  the  agar  surface  so 
that  they  are  at  approximately  60°  inter¬ 
vals  on  a  2.8-centimeter  radius. 

(gr)  Standard  curve.  Prepare  the 
daily  standard  curve  by  further  diluting 
the  1,000  micrograms  per  milliliter  stock 
solution  in  0.1M  potassium  phosphate 
buffer,  pH  8.0,  to  obtain  concentrations 
of  0.64,  0.80,  1.00,  1.25,  and  1.56  micro- 
grams  per  milliliter.  The  1.0-microgram 
per  milliliter  solution  is  the  reference 
concentration.  Use  three  plates  for  the 
determination  of  each  point  on  the  curve, 
except  the  1.0-microgram  per  milliliter 
concentration,  a  total  of  12  plates.  On 
each  of  three  plates  fill  three  cylinders 
with  the  1.0  microgram  per  milliliter 
standard  and  the  other  three  cylinders 
with  the  concentration  under  test. 
Thus,  there  will  be  thirty-six  1 -micro- 
gram  determinations  and  9  determina¬ 
tions  for  each  of  the  other  points  on  the 
curve.  After  the  plates  have  incubated 
overnight  at  32°  C.-35*  C.,  read  the  diam¬ 
eters  of  the  circles  of  inhibition  in  the 
plates.  Average  the  readings  of  the  1.0 
microgram  per  milliliter  concentration 
and  the  readings  of  the  point  tested  for 
each  set  of  three  plates,  and  average  also 
all  36  readings  of  the  1.0  microgram  per 
milliliter  concentration.  The  average  of 
the  36  readings  of  the  1.0  microgram  per 
milliliter  concentration  is  the  correction 
point  of  the  curve.  Correct  the  average 
value  obtained  for  each  point  to  the  fig¬ 
ure  it  would  be  if  the  1.0  microgram  per 
milliliter  reading  for  that  set  of  three 
plates  were  the  same  as  the  correction 
point.  Thus,  if  in  correcting  the  0.80- 
microgram  concentration,  the  average 


of  36  readings  of  the  1.0-microgram  con¬ 
centration  were  20.0  millimeters,  and  the 
average  of  the  1.0-microgram  concentra¬ 
tion  of  this  set  of  three  plates  were  19.8 
millimeters,  the  correction  would  be  +0.2 
millimeter.  If  the  average  reading  of 
the  0.80-microgram  concentration  of  the 
same  three  plates  were  19.0  millimeters, 
the  corrected  value  would  be  19.2  milli¬ 
meters.  Plot  these  corrected  values,  in¬ 
cluding  the  average  of  the  1.0  microgram 
per  milliliter  concentration,  on  2-cycle 
semilog  paper,  using  the  concentration  in 
micrograms  per  milliliter  as  the  ordinate 
(the  logarithmic  scale)  and  the  diameter 
of  the  zone  of  inhibition  as  the  abscissa. 
Draw  the^standard  curve  through  these 
points,  either  by  inspection  or  by  means 
of  the  following  equations: 

_  3«+2b+e-e 

- “6 - * 

3e+2d+c— a 

H= - - - > 

where: 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H = Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings 
of  the  1.0  microgram  per  milliliter 
standard; 

a,  b,  d,  e= Corrected  average  values  for  the 
0.64,  0.80,  1.25,  and  1.56  micrograms 
per  milliliter  standard  solutions, 
respectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  straight  line. 

(h)  Assay.  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  standard  1.0  microgram 
per  milliliter  solution  and  three  cylinders 
with  the  1.0  microgram  per  milliliter 
(estimated)  sample,  alternating  stand¬ 
ard  and  sample.  Incubate  all  plates, 
including  those  containing  the  standard 
curve,  at  32*  C. — 35°  C.  overnight,  and 
measure  the  diameter  of  each  circle  of 
inhibition.  To  estimate  the  potency  of 
the  sample,  average  the  zone  readings  of 
the  standard  and  the  zone  readings  of 
the  sample  on  the  three  plates  used.  If 
the  sample  gives  a  larger  zone  size  than 
the  average  of  the  standard,  add  the 
difference  between  them  to  the  1.0  micro¬ 
gram  per  milliliter  zone  on  the  standard 
curve.  If  the  average  sample  value  is 
lower  than  the  standard  value,  subtract 
the  difference  between  them  from  the 
1.0  microgram  per  milliliter  value  on  the 
curve.  From  the  standard  curve,  read 
the  potencies  corresponding  to  these  cor¬ 
rected  values  of  zone  sizes. 

(ii)  Plate  assay  using  Bacillus  subtilis. 
As  an  alternative  method,  proceed  as 
directed  in  8  141b.l01  (a)  through  (i)  of 
this  chapter,  except  that: 

(a)  In  lieu  of  the  directions  in  §  141b.- 
101(b)  of  this  chapter,  prepare  the  nutri¬ 
ent  agar  for  the  base  and  seed  layers  as 
follows: 


Beef  extract _ 6.0  gm. 

Peptone  _ _ 10.0  gm. 

Agar _ 15.0  gm. 

Distilled  water,  q.s _  1,000.0  ml. 


pH  7.8-8.0  after  sterilization. 

In  lieu  of  preparing  the  ihedium  from  the 
individual  ingredients  specified  in  (a)  of 
this  subdivision,  it  may  be  made  from  a 
dehydrated  mixture  which,  when  recon- 
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stituted  with  distilled  water,  has  the  same 
composition  of  such  medium.  Minor 
modifications  of  the  individual  ingredi¬ 
ents  specified  are  permissible  If  the  re¬ 
sulting  medium  possesses  growth-pro¬ 
moting  properties  at  least  equal  to  the 
medium  described. 

(b)  Prepare  the  working  standard 
stock  solution  as  directed  in  subdivision 

(1)  (c)  of  this  subparagraph,  and  in  lieu 
of  the  concentrations  for  the  standard 
curve  as  prescribed  in  §  141b.l01(d)  of 
this  chapter,  prepare  concentrations  of 
1.28, 1.60,  2.00,  2.50,  and  3.12  micrograms 
per  milliliter  from  the  stock  solution  and 
use  2.00  micrograms  per  milliliter  con¬ 
centration  as  the  reference  point. 

(c)  In  lieu  of  the  directions  in  §  141b.- 
101(e)  of  this  chapter,  dilute  the  sample 
to  a  final  concentration  of  2.0  micro- 
grams  (estimated)  per  milliliter. 

(2)  Toxicity.  Proceed  as  directed  in 
§  I41d.305(b)  of  this  chapter,  except  ad¬ 
minister  0.5  milliliter  of  a  solution  of  the 
drug  in  sterilized  distilled  water  con¬ 
taining  8.0  milligrams  per  milliliter. 

(3)  Moisture.  Proceed  as  directed  in 
5 141a.5(a)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in 
S  141a.5(b)  of  this  chapter,  using  a  3.0 
percent  aqueous  solution. 

(5)  Specific  rotation.  Accurately 
weigh  approximately  1.25  grams  of  the 
sample  into  a  25-milliliter  volumetric 
flask.  Dissolve  in  a  few  milliliters  of 
water,  add  water  to  volume,  and  mix. 
Transfer  the  solution  to  a  200-millimeter 
tube  and  determine  the  angular  rotation 
in  a  suitable  polarimeter,  using  a  sodium 
light  or  a  5,893  Angstrom  filter.  Calcu¬ 
late  the  specific  rotation  on  an  anhydrous 
basis. 

(6)  Residue  on  ignition.  Place  ap¬ 
proximately  1  gram  of  the  sample,  ac¬ 
curately  weighed,  in  a  tared,  metal-free 
procelain  crucible,  and  add  2  milliliters 
of  concentrated  H2SO4.  Completely  char 
on  low  flame,  raising  the  temperature 
gradually  until  fumes  of  SO3  disappear. 
Ignite  at  a  dull-red  heat  or  in  a  muffle 
furnace  at  1,100°  F.,  cool,  and  weigh. 

§  148o.2  Paromomycin  sulfate  capsules. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Paromomycin  sul¬ 
fate  capsules  is  paromomycin  sulfate  en¬ 
closed  in  a  suitable  and.  harmless  gela¬ 
tin  capsule.  Each  capsule  contains  250 
milligrams  of  paromomycin.  The  mois¬ 
ture  content  is  not  more  than  7.0  per¬ 
cent.  The  paromomycin  sulfate  used 
conforms  to  the  standards  prescribed 
therefor  by  §  148o.l(a)  (1) . 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
No.  lie— Pt.  n - 6 
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§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  9  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  paromomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  specific  rotation,  and  resi¬ 
due  on  ignition. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  paromomycin  used  in  making 
the  batch:  10  packages,  each  containing 
approximately  500  milligrams. 

(b)  The  batch:  A  minimum  of  30  cap¬ 
sules. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used: 
One  package  of  each,  containing  not 
less  than  5  grams. 

(4)  Fees.  $0.75  for  each  capsule  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  of  this  para¬ 
graph;  $4.00  for  each  package  in  the 
samples  submitted  in  accordance  with 
subparagraph 3 )  (ii)  (a)  and  (c)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148o.l 
(b)(1),  except  prepare  a  stock  solution 
of  convenient  concentration  by  pooling 
the  entire  contents  of  a  representative 
number  of  capsules  in  an  appropriate¬ 
sized  volumetric  flask  and  dissolve  with 
0.1  M  potassium  phosphate  buffer,  pH 
8.0.  The  paromomycin  content  is  satis¬ 
factory  if  it  contains  not  less  than  90 
percent  and  not  more  than  125  percent 
of  the  number  of  milligrams  that  each 
capsule  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  14 la. 5 (a)  of  this  chapter. 

§  148o.3  Paromomycin  sulfate  syrup. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Paromomycin  sul¬ 
fate  syrup  is  a  syrup  that  contains  paro¬ 
momycin  sulfate  and  one  or  more  suit¬ 
able  and  harmless  solvents,  flavorings, 
colorings,  preservatives,  and  buffers  in 
water.  It  contains  a  quantity  of  sucrose 
sufficient  to  make  a  syrup.  Each  milli¬ 
liter  contains  25  milligrams  of  paromo¬ 
mycin  per  milliliter.  Its  pH  is  not  less 
than  7.5  and  not  more  than  8.5.  The 
paromomycin  sulfate  used  conforms  to 
the  requirements  of  9  148o.l(a)  (1)  (i), 
(ii)  ,*(iv) ,  (v) ,  and  (vi) .  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  UJS.P.  or  N.F.,  conforms  to  the 
standards  prescribed -therefor  by  such 
official  compendium. 
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(2)  Labeling.  It  shall  be  labeled  in  ac¬ 
cordance  with  the  requirements  of  9  148.3 
of  this  chapter.  Its  expiration  date  is 
12  months. 

(3)  Request  for  certification;  samples. 
In  addition  to  the  requirements  of  §  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  for: 

(a)  The  paromomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
pH,  specific  rotation,  and  residue  on 
ignition. 

(b)  The  batch  for  potency  and  pH. 

(ii)  Samples  required: 

(a)  The  paromomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milligrams. 

(b)  The  batch:  Minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ill)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148o.l 
(b)(1),  except  prepare  the  sample  for 
assay  by  removing  an  appropriate  aliquot 
of  the  syrup  with  a  suitable  syringe  and 
transfer  to  an  appropriate  volumetric 
flask.  Dilute  to  volume  with  distilled 
water  and  mix  well.  Make  proper  esti¬ 
mated  dilutions  of  an  aliquot  to  the  pre¬ 
scribed  reference  point  with  0.1M  potas¬ 
sium  phosphate  buffer,  pH  8.0.  The 
potency  is  satisfactory  if  it  contains  not 
less  than  90  percent  and  not  more  than 
130  percent  of  the  number  of  milligrams 
of  paromomycin  that  it  is  represented  to 
contain. 

(2)  pH.  Proceed  as  directed  in 
9  141a.5(b)  of  this  chapter,  using  the 
undiluted  sample. 

It  is  not  deemed  necessary  to  provide 
notice  of  proposed  rulemaking  in  the  case 
of  the  two  new  antibiotic  drugs  not  in¬ 
cluded  in  the  notice  published  in  the 
Federal  Register  May  .2,  1963,  since 
these  are  formulations  of  the  basic  anti¬ 
biotic  drug  included  in  the  proposal. 

Effective  date.  This  order  shall  be¬ 
come  effective  60  days  from  the  date  of 
its  publication  in  the  Federal  Register. 

(Sec.  607,  69  Stat.  463  as  amended;  21  U.S.O. 
357) 

Dated:  June  4,  1964. 

Geo.  P.  Larrick, 

Commissioner  of  Food  and  Drugs. 

[PJt.  Doc.  64-6746;  Plied.  June  12,  1964; 

8:49  am.] 


